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PUBLIC WORKS DEPARTMENT. 


ADMINISTRATIVE REPORT FOR THE YEAR 1902. 


To my present Report, I have, as usual, attached those submitted to 
me by the heads of the different Services which depend upon the 
Ministry of Public Works. They consist of the following :— 


1.—The Irrigation Service. 


(a) Report by Mr. K. Versehoyle, C.M.G., Inspector General of 
Irrigation, Upper Egypt. 

(4) Report by Major Sir RK. H. Brown, K.C.M.G., Inspector 
General of Irrigation, Lower Egypt. 

(c) Report by Mr. A. L. Webb, C.MLG., Director General of the “> 
Nile Reservoir Works. 


IL—Servives, other than Irrigation, 


(@) Report by Mr. A. H. Perry, Director General of Towns and 
Buildings. 

(e) Report. by Captain H. G, Lyons, Director General of the 
Survey Department. 

(7) Report by Mohamed Bey Anis, Chief of the Technical 
Service. 

(y) Report by Monsieur G, Maspéro, Director General of the 
Antiquities Department. 

(h) Report by Mr. G. Gunn, Inspector for the Agricultural Rail- 
ways to the Ministry of Public Works. 

(k) Report by Captain Stanley Flower, Direetor of the Govern- 
ment Zoological Gardens, 


pon, 


EXPENDITURE. 


The following tables show the total sums expended in 1902, under 
the Budget of the Ministry of Publie Works :— 


TABLE If, 


Onorsany Bopurr. 


2k, Mill, 
Central Offive Charges... 20. cep cee cee one, vee vee, «=O 695 
Irtigation Service.;./ <0 Sec as als Ss) ee ie Sas’: (CLD FLE [080 
Towns and Buildings 2... 4. se0 sce soe see eee coe « QIODIE BE 
Survoy Depdrtmei ..., 0. ace, ase see): en cere cone, SMOD 912 
Tostanivcl: Barviewsss: Si ea a Gis eae Ks HS IoIS4 261 
Antiquitivs Service occ cee, eee cee Sese> cae cee coe JBIBA G14 


Total... ... LEOH520 706 


———— 


This total is less, by £E17932,131 mill, than that of the year 1901, 
the reduction being chiefly due to cessation of expenditure upon 
Agricultural Roads, and to the transfer of the Scavenging and Watering 
Service to the Sanitary Department :-— 


TABLE IT. 


Exstrraorpixany Boner, on New Works exrerrep vros Serovar. Cieprrs. 


“ee. Mill, 
New Weirs, GQuoney ranted by the Caisse) 00... 6. F245 195 
Zifta Barrage (money granted by the Caisse) a. 4. QOL 122 
Drainage Works (mieney eranted by the Caisse) .. 0 2. O855T 745 
Trrivation Inprovements (money granted by the Caisse) 495987 233 
Public Baildings (money granted by the Caisse) 0... 210041 49 
Public Buildings (money found by other Departments) 22533 370 





Total... ... SELOMISS 824 


__—<—<_<—nd 


This exceeds by £E.110203,108 mill. the expenditure, under the 
same head, in 1901, 

In addition to the expenditure shown in Table H, certain further 
sums were devoted to works, not included in the above list, the credits 
for which were derived from various sources. This expenditure T have, 
vs in last year’s Report, grouped into a special Table, entitled * Various 
Extra Credits” :— 
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TABLE M1. 
Vamovs Exrua Creprrs. 
L.—Money granted ly the Caisse. 


£E. Milk. 
Vurious Irrigation Works... 2.0. se oe 45148 408 
Museum Catalogue sss ese see aoe ee vee | 1000 16 
Repairing Karnak Temples 2 ee eee ee 1758 475 
Repairing Phil Temples... 0. seer oes 12757 «563 | oe 
H16L9 G1 





[f.—Money supplied from other sources. 


£E. Mill, 
Revenue Survey... 60. vee wes tea ee wee 20ND OO 
Irrigation Works... 24. see ese eee eee ee SHAT 005 
Cuiro City sc cease eee one ee oe nee 246 1H 
Neh ago Wie! ccs Voss Bece. "ea tdes “ais 215 {0S 
Public Bui otro ita vee” Gal an | ONC tee 
ublie Buildings HOT 38 31689 705 


Total... ss. 1. «. £5.98309_ 320 
_————— 
The expenditure in this table is greater than that for the year 1901, 
by £1.31450,841 mill. The excess is chiefly due to the expenditure 
upon the low flood, and the repairs to the Phike Temples. 
The following table gives a summary of the year's expenditure :— 


TABLE TV. 
Toran Exrexpirine ps 1902. 


Ordinary Budyet... .. 
Extraordinary Budget... .-. 
Vurious Extra Credits... 


2k. Mill. 
ev a Es ice. os ea OR) AB 
er ae es a, 

° Soe 3300 320) 


Total... ... LE.QN2815 940 


The above total exceeds that of 1901, by £E.123721,818 mill, 

The payments made in 1902, to Sir John Aird and Co. for 
works connected with the Nile Reservoirs amounted to Pounds 
Sterling, 350992, or, £1.842217,200 mill, 

Adding this last sum to the figure given in Table TV, the total 
expenditure controlled by the Departinent of Publie Works, in 1902, 
was £1.2385033,140 mill. 

This is less than the total expenditure for 1901, by £E.372021,807 mill. 

This diminution is due to the fact that, last year, the Reservoir 
works were practically completed and the expenditure did not reach 
that of the previous year. 

I will now describe the progress made by the General Services in 
1902, separating my Report into two portions, viz, “Irrigation Works,” 
and “Works other than Irrigation.” 


——— 
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Part. I—THE IRRIGATION SERVICE IN 1892. 


THE NILE SUPPLY 


At the end of the year 1901, it seemed more than probable that the 
summer supply of 1902 would be a very poor one. This anticipation 
Was fully realised and, for the third year in suevession, an exceptionally 
low discharge was recorded during the summer months. 

On the Ist of January 1902, the Aswan gauge registered a water- 
level, 0.81 metres below the average of the thirty preceding years. 
With the exception of 1899 and 1900, this was the lowest level recorded 
for the date in question, 

Thronghout the early summer months, very low levels were 
inaintained. On the Sth of June, the first slight rise vormmenced, but 
for the next three and a half months, the increase was extremely slow 
and the flood promised to be an exceptionally poor one, On the Lith 
of August, the Aswan gauge registered a water-level, 1.30 metres lower 
than any level previously recorded for this date, Tt was also. 2.50 
metres below the average level (for the same date) of the thirty years 
previous to 1892. 

The river gauges in the Soudan, at the same time, recorded ominously 
low water-levels, and showed no indications of any improvement. The 
White Nile was very low, and the Athiura had failed entirely. The 
Blue Nile alone saved the situation by maintaining a fairly good 
supply. Throughout the early days of September, the levels con 
tinued to be unprecedently bad, and anxiety concerning the Basin 
Irrigation, south of Cairo, was very general, 

Happily, at the last moment, the sttuation chanved for the hetter, as 
a timely further rise of the Blue Nile and a late, though fair, flood in 
the Athara brought up the levels of the river in Egypt. 

The maximum gauge of 14 pies, at Aswan, was reached on the 17th 
of September. From this date, the levels were well toaintuined and the 
fall was a gradual one. 

During the month of October, the river fell slowly, and by the end of 
November, the water-levels were coincident with those, for the same 
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period, in 1900 and 1901, The late attainment of the maximum level, 
together with the slow fall which followed, was very beneficial to the 
Basin Irrigation, as it enabled the feeder-canals to supply water for a 
long continued period of time. 

The following is a comparison between the maximum flood levels 
reached at Aswun in the three lowest years of which records exist :— 








Year Maximor level at Aswan Deite 

Pics Kirnte 
1877 1a Ww 20th August 
1899 13 22 ard September 
1902 14 0 1ith > 





Reducing these levels to English measure, the river (at Aswan) in 
1902, was, at its maximum, about 1% inches higher than in 1899, and 
about 12 inches higher than in 1877. 

The peculiar features of last year’s flood, (which, it must be remem- 
bered, was the fourth bad one in succession) were the abnormally low 
levels which were maintained throughout the month of August and the 
late rise in September; at a period when, judging by previous years, 

- all hope of ar’ improved situation ought to have passed away. 

The levels at the end of 1902 appear to indicate that the summer 
supply of 19038 will be no improvement upon that of its three prede- 
cessors, 

It is evident from the foregoing, that very special measures were 
necessitated in order to secure the distribution of the scanty supply 
of water available. These measures followed very closely upon the 
lines of those introduced in 1900 and continued in 1901, These have 
been described previously, but for the benefit of those who may not 
have read my Reports for the two years in question, L will recapi- 
tulate them here. ; 

Rice cultivation, except in certain selected localities, was practically 
prohibited, as the canal rotations were so arranged that all the available 
water should be devoted to the areas planted with cotton. These 
rotations, although not quite so severe as in the year 1900, were yet 
severe cnough. 

Farthen dams, to prevent the ingress of the salt water, and to act 


as storage reservoirs, were constructed in the Rosetta and Datmietta 
Branches of the Nile. 
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The Delta Barrage was carefully regulated upon, so that no water 
should we wasted, and that full advantage should be taken of the first 
rise of the river. The Asynt Barrage was also partially closed during 
the summer, 40 as to secure the discharge required for the irrigation 
of Middle Egypt and the Fayum. 

The Atfeh pumps, on the Rosetta Branch, were temporarily used 
to draw water from the river, and the volume of the Mahmudiveh Canal 
was thereby cousiderably increased. A special credit was granted by 
the Caisse, to meet the cost of the measures required for ensuring the 
distribution of the water. 

Lastly, the Khedivial Decree, prohibiting the sowing of Maize, until 
such a date as permitted by the Public Works Ministry, was again 
issued. 

Thanks to the foregoing measures, the summer irrigation of the 
“Seti” tracts was successfully carried out, and no loss of crop occurred, 

During the low flood, as far as Lower Egypt was concerned, no 
serious difficulties arose in the way of water distribution. This was 
entirely due to the Delta Barrage. Since the completion of the 
subsidiary weirs, it has been possible to regulate upon this work during. 
the flood. Tn 1902, it was never fully opened atall. It stood a head, 
nt one time, of as much as 2.5, metres and although there was slight 
displacement of the pitching in one or two places, no damage whatever 
was cuused to the work. 

In Upper and Middle Egypt, however, things were very different. 
Mention has already been made of the anxiety felt throughout the 
country, when the month of August passed, without any sign of 
« satisfactory rise in the water-levels, South of Asvut, it was im- 
possible to do anything but wait. In this area, the basin irrigation 
is entirely dependent upon the supply in the large feeder canals 
Which take off the Nile. At the time when these canals should have 
been running full, the river levels were so low that in many instances 
the water could not enter the canals at all. In none of them was a 
sufficient supply obtainable, and large areas of land remained without 
water until the timely rise in the latter half of September saved the 
situation. Had it not been for this, an immense extent of land must 
have remained unwatered. Even with this relief, it was only by 
extremely skilful manipulation of the supply, on the partof Mr. Clowes, 
the Aeting Inspector General of Irrigation, that the irrigation of the 
lands was snecessfully effected, Great praise is due to this Officer and 
also to Mahmud Bey Sidky, “the Inspector of the Sth Circe, The 
comparatively stall area of * Sharaki” land testifies to their good work, 
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Mr. Verschoyle, in his Report, gives a long and detailed account of 
the measures taken to distribute the water in the different basin systems. 

In Middle Egypt, ie. north of Asyut, the levels of the Ibrahimiyah 
Canal, which is the main source of supply for this region, were so low 
that considerable uneasiness prevailed regarding the possibility of sowing 
the large area of Maize which is annually planted in the “Sefi” tracts, 
and in the newly connected basin lands of the Asyut Province. 

Mr. Webb, who was at that time acting for me, promptly decided to 
lower the gates of the Asyut Barrage, which had lately been completed, 
and thus produce an artificial rise in the water-levels of this canal. He 
commenced this closure on the 10th of August, and by the 16th of 
that month, all the gates were lowered ; Mr. Webb personally super- 
intending the operation. By this means, the water-level upstream was 
raised 1.50 metres, and the discharge of the Tbrahimia Canal propor- 
tionately increased, The maximum level attained up-stream of the 
Barrage was 51.90, on the 19th of September, with a head of 0.97 
metres, As the maximum level of an average flood here is 52.17, Mr. 
Webbs action converted what would andoubtedly have been a disastrous 
year for Middle Egypt, into one of fair Mood. 

It is difficult to estimate exactly the actual gain to the country as 
represented by the money value of the crops thus saved. It is certainly 
not less than L. E, 600,000, which sum bears a very large proportion 
to the whole expenditure upon the Barrage itself. This strncture then, 
in its very first year of completion, repaid a considerable portion of the 
cost of its construction. 

The gates remained down until the 19th of September, when the 
flood had reached its maximum, and anxiety regarding the irrigation 
had ceased. After that date they were gradually raised. 

Tt is satisfactory to know that, although this work had only been 
completed a few months, it stood the severe and unexpected test without 
any damage whatever. 

As in the case of the low summer supply, a special credit was asked 
for, and obtained, from the Caisse de la Dette to meet the cost entailed 
by the special works to avert “ Sharaki.” 

I will now very briefly deseribe the principal points of interest con- 
nected with water distribution in 1902. 


The Rosetta and Damietta “Sudds”. 


The Mehallet El-Amir Dam, on the Rosetta Branch, was constructed 
at the same spot as in previous years, but was designed to hold ap 
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water 25 centimetres higher than in 1901. Its crest-level was fixed at 
3.50 metres, and the water surface in the pool, above the dam, stood 
at RL, 2.47. The width at top was 3.0 metres, with side slopes of 3 to 1. 

For some three months this dam held up 2 metres of water and 
afforded a continuous “free-flow” supply to the canals on the east and 
the west of the river. Tt cost £E.9644 to constract. Work was begun 
on the Lith of January and completed by the 2nd of May. 

The Fareskur dam, on the Damietta Branch, was constructed at a 
new site in 1902. As was mentioned in my last year's Report, the old 
site, north of Damietta, was not a good one. The river bed, at that 
place, is full of deep holes, in which the salt water lodges and conse- 
quently the whole reach becomes impregnated. The new site selected 
in 1902, was south of Damietta, and near to the village of Fareskur. 
The “Sudd” was built strong enough to resist a head of water of 1.50 
metres, with the object of assisting the riverain cunals, by feeding the 
the pumps situated on the Nile banks. The result was only fairly 
satisfactory. The springs and infiltration in this branch of the river 
do not, as in the Rosetta Branch, suffice to keep the reservoir supplied 
When the real period of stress arrives, and when all the pumps are 
drawing from it at the sume time. The pond was filled to RL. 1.42, 
but this level was only maintained for four days, and was only arrived 
wt by passing a small discharge down the Barrage, and through the 
Mansura lock on the Mansarin Canal. 

By the middle of June, the water level began steadily to fall and a 
supply sent down from the Barrage had but little effect. By the 27th 
of July, the level had fallen to 0°52 metres, F ortunately, as the position 
hecame critical, the rise of the river began, This dam was finally closed 
on the 26th of March, and cost £E.5000, 

Sir H. Brown recommends that this dam should always be made in 
seasons Of probable bad supply. He is right, as the tract of country 
bordering the river here, is very difficult to provide for, even with 
the improved distribution that will. in the future, be given by the 
completion of the Zifta dam. This “Sudd” not only keeps out the 
sult water, but utilises the available infiltration water and enables the 
engines and pumps on the river bunks to work, It is true that it is 
apt to fail at a critical period, but notwithstanding this risk, it forms a 
valuable addition to our water supply. 

Tam of opinion that it will be advisable, when funds are available, 
to construct # permanent masonry structure on this branch, Such a 
work should not be a very expensive one, although # lock for navigution 
would be necessary, This work is not urgent, but it would probably 
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prove an economy in the end, as even when the Reservoir is in full 
working order, the Summer supply in the Damietta Branch, down- 
stream of the Zifta dam, will always be a seanty one and it is indis- 
pensable that this reach of the river should be kept free from sult. 
Consequently, I think there are likely to be few years, in the future, 
when this dam can be dispensed with. 


Canal Rotations in 1902. 


As in the years 1900 and 1901, the programme for 1902 was a 
three-fold one, each change increasing the period of time between 
successive waterings. In Lower Egypt, the extreme period, fixed for 
last year, was 24 days, as against 28 days in 1900, and 21 in 1901. In 
Upper Egypt, the maximum was fixed at 26 days, but, as a matter of 
fact, this last severe rotation was not applied. 

Sir H. Brown, in his Report, discusses the question of the length of 
rotations at considerable length, and in his remarks about the impossi- 
bility of avoiding long rotation periods in times of shortness of water, 
he has, I consider, amply proved his case. It is, as he says, a question 
of simple arithmetic, and long rotation periods are a necessity that is 
forced upon the Irrigation Service, and are not merely the result of 
choice. 

A given quantity of water can only irrigate a given area of land. 
If the rotations are shortened, the water available will not go as far as 
if longer periods are imposed. There is no means of increasing the 
supply of water during the hottest months of the year, ie. just 
previous to the arrival of the flood. Under such circumstances then, 
if the whole area under crop is to be saved, the water must be so care- 
fully distributed that each tract gets its proportionate share. This 
share may be limited, and even less than is desirable, but there is no 
alternative, unless a portion of the area is to be sacrificed to the benefit 
of the rest. Where [ do not think that Sir H. Brown’s arguments are 
so strong, is when he attempts to show that these long rotations are 
not detrimental to the yield of the crop. He yives a table, showing 
the areas planted with cotton, in Lower Egypt, from 1894 to 1905. 
We may leave this last year out of the question, as the crop has not yet 
come to maturity ; also, the years 1894 to 1898, for which he gives no 
firures, as regards the length of rotations, 


== 
There then remain the years 1899 to 1902. What are the figures ? 
In 1899, the average yield per feddan was 4°80 kantars, and the 
extreme rotation period 21 days, and /ess. 
In 1900, the figures are 4°06 kantars, and 28 days. 
HOON si gt OBO SE 
In 1902, ” 32 2 4°10 2 ” 24 " 


We see from the above that, in 1900, when the rotation period was 
the longest, the yield per feddan was less, by 0-74 kantars, than 
in 1899, and by 0°54 kantars, than in 1901. 

In the years 1899 and 1900, the areas planted were practically the 
same, hut in the latter year the yield was less by 917,326 kantars, 
In 1902 again, with a larger arec planted, the diminution in the yield 
was less than in 1899, by 726,625 kantars; and, with practically the 
same cared, it was less than the yield of 1901, by 637,911 kantars. Tt 
is true, as Sir H. Brown remarks, that climatic conditions have 2 consi- 
derable effect upon the yield of cotton. Still, as far as his comparison 
goes, I do not think that he has proved that severe rotation periods 
have but little effect upon the out-turn, 

Personally, I hold the contrary opinion, Rotations, within reason- 
able limits, undoubtedly have a beneficial effect upon the plants, but if 
these limits are exceeded, I feel convinced thut they must be detri- 
mental to both the yield and the quality of the cotton. Among other 
evils, long periods of drought tend to induce cultivators to drench their 
crops, as soon as their turn comes for water. Excessive watering, 
more especially after Jong abstinence, and in great heat, is undoubtedly 
hurtful to the plants. In my opinion, 14 days is the maximum period 
that the cotton plants cau remain unwatered without detriment. * 

Another evil is this, In times of great stress, the periods during 
Which the crops remain without water is, in actual practice, Frequently 
much longer than those laid down in the Rotation Programmes. The 
long reaches of canals, when closed off, take a | mg tine to fill up, and 
the pumps begin sucking up the water as soon as it arrives, conse- 
quently, the lands at the tails of canals have, at times, to miss their 
turn altogether, and are sometimes deprived of water for 30 and even 
40 days. 

It is difficult to see a remedy, or how, in years of low supply, these 
severe rotations can be abandoned, more especially if rice cultivation 
is to be carried on at all. Ip does not appear likely that the area under 


* This le equivalent to 9 2! day rotation, Fe water given tor 7 days and eut off for MM dys. 
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cotton will decrease; the contrary is more probable. This being so, 
cultivators would do well to recognise that there is no option left to 
the Irrigation Service but to enforce severe rotations, at certain periods 
of the year, and that even the extra water obtained from the Reservoir 


will not obviate this necessity in years like the last three, of exception- 
ally bad supply. 


The Atjeh Pumps. 


These pumps were worked between the 2nd of July and the 6th 
of August, in order to supplement the discharge of the Mahmudiyah 
Canal. In all, 35,482,691 metres cube of water were lifted, at a cost 
of £E1012. 

£E.S09 was used to pay for coal ordered in 1901. 

This pamping station is being renovated, and new boilers are replac- 
ing the old and worn-out ones, The expenditure on this item in 1902, 
was £E4A354, not including LE4A50 spent upon establishment. 


Special Nile Credits. 


In consequence of the abnormal conditions whieh ruled throughout 
the summer months, the Caisse de la Dette granted special eredits, both 
for the low summer supply and for the low Hood. 

The following was the distribution ;— 


au. Mill, 
ash Lino) Ow 
ab Leso0 G00 


Total... 2. 2. £E.80800 000 


Special low Nile credit... ee we 
Special low flood credit) ..0 4. ses ove 





The expenditure was :— 


ek. Mill, 
Girlow Nilo credit: ... wee ose “ore cee, oe 8655 735 


hha We Gt CPOE: com> 40, cece rebecuaas: ‘een IsiS = 685 
Tatil... <. t.c£2E.36751 370 


There was therefore an unexpended balance at the end of the year 
£1.3548,630 mill. 

These sums were expended upon the special low Nile measures 
already alluded to, and upon the works necessary for the prevention 


of “ Sharaki.” 
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* Sharaki.” 


The following is the official return of the “Sharaki” area, as far as 
it has been ascertained at the time of writing :— 





Paoviwee. Bea 


ee 
Feddane. Foliians. 


Upper Egypt :— 


ES eel, agi ae ae ama ‘Sas 1S.807 
ROMA (erat Sig! TsGiliouep, pacilaeve!<osacdl 69,638 
TR  Seisc: crak hs eos cE 12,020 
EERO oP eas new gaa) ond HAS Sal 8,327 
MO icy Sa. cn! osep, Eo 10,069 
BRIE cas! in se See a OE oa 2.986 


Totus: ... .. LIGS47 
Lower Egypt -— 
MRGMitse! Teas’ Gas SS eed. cssl ee ese nay 11,816 


Totals... 665 os. 128,663 


The following is a comparison of the unirrigated areas in the three 
lowest floods of which acuurate records exist, viz. 1877, 1899 and 
102: 








Urrse Kater, 







Yorr, Arena. Year, Arona. 
—— | —— a 
Peddana. Feddana 
1877 7 FHS A Gsie Scie Wie. eat 193.479 
2b: | ee : 220,422 Hace. <eveiaies 28 35,304 
1902 ... LL6S47 + LOS ae eae ILS16 







The totals thus become:-— 


BOSE ssw. ax ads (bn? KK tr tee eee | IMT ATL Feddans, 
1899 ee tse nee dee oes ee )6=| BIG m= 
lvoe Wes, 29-00) pone, cas | SERGE an 


A very large portion of the unwatered area consists of islands and 
foreshores, for which nothing can be done in the way of preventive 
measures, 
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The “full Sharaki” area, for 1902, includes 16,000 feddans which 
were watered by wells, but upon which taxes were remitted, 


CROPS IN 1902. 


The Cotton Crop. 


Notwithstanding the short supply in the river, the cotton crop of 
last _year was a good one. It did not reach the total of the three best 
years, but it was above the average yield, since the general increase 
which commenced with 1890. The latest official returns, give a total 
of 5,750,000 kantars, bat as there is still a certain amount in the 
Provinces to be brought in to Alexandria, it will most probably exceed 
this figure. 

Tt would certainly have been larger had it not been for the eold 
weather and fogs which prevailed throughout the month of September. 

‘The following is the comparison with the erops of previous years :-— 








Ayeruze price renched per Rantar 











YRAt. Amonnt of Crop in Kantars. Tox dhe white maaaee: 
rT. 
SSS \ps.cres, <b) ptt .tere 2 69103 272:5 
Ee ceauzche) see seese fant 3,200,000) 268-0 
ESOT: dace pac, “eet ‘ape 4.100.000 227°0) 
RRL Cs. ace exe ‘bes tess 4,500,000 178°) 
REE rose) tev) Oey ete 5.200.000 187-0 
PROB Yast. Sis 4s. as 5.200.000 178*5 
TROG 5:5 oscc) sec ee ose 4,550,000 12°5 
pri gE ee ae 5,203,050 223-0 
APNG wa Vito ain ida ot 5,785,582 Le ieee) 
tt / Apa PSS Sar nt Ce §513444 12° 
EROHIES MCA feces set 579,002 183-2 
TH9G SS Fes) aw vey oe HABZ7TH 2582 
IQOFS Fa ae ao 5ABSARO 267°7 
ht) a aS HS6011 217-8 
[0 SS Vie 5,750,(WK) (about) 200-2 
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The foregoing figures include Upper, as well as Lower Egypt, but 
it is worthy of remark that, in the former area, the crop was a record 
one, as 472,000 kantars were ginned in the Upper Egypt Factories, 
beating all previous totals by 6,000 kantars. The area under cotton 
was 95,356 feddans, whieh is larger than any previous year except 
those of 1898 and 1901. As this gives the average yield at 4°97 kantars 
per feddan, it is probable that the area, as officially given, is understated. 
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The price of cotton, last year, was exceptionally high, the average 
price being higher than any obtained during the last 20 years or more. 
The following gives the ruling prices at Alexandria for each month 


of the senson:— 


September 1002... 


October 
November  . At 
December éae 


Januiry W083... 
February =. 


March aie 
April re isi 
May Ma sys 


The contracts now being 
exceptionally high rate. 


Piastres por kantar. 
die; wee seed pet. Seed 00 eon ORE 
iis AGG “coat: Ses Ri Reset oe ED 
SUS ona eshte ale “ase ba OR 
sab, ASE GR UE Sel, tent | 
soci eid Teaal att) ms See | 


sateen: Yous nau, ane, GONE 


made, for next season's crop, are at an 


It is not, under the circumstances, extraordinary, that the price of 
land in Egypt continues to rise, seeing that, even in a bad year, such 
a yield is possible and such a price obtainable. 


The Sugar Cane Crop. 


This crop was rather below the average in 1901, and as is always the 
case when a large amount of cotton is planted the area under sugar 


was slightly less than usual. 


The following statement gives the quantity of eane crushed and the 
oat-turn of sugar, class No. 1, in the principal factories for the last 


seven years :— 
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Within the last few months the Société des Sucreries has purchased 
all the Daira Sanieh Factories. With the single exception of the 
Daira Sultan Pasha, there is now but one Company in the whole of 
Egypt, and the suger industry has practically become a monopoly. 


“Geli” or Summer Durah. 
The area planted with this crop in 1902 was slightly less than in 


the two previous years. This is accounted for by the substitution of 
cotton for this crop in some of Beni-Suef Basins. 


Maize and Winter crops. 
The yield of these crops was good and the agriculturist in Egypt 


has good reasons to be satisfied with the result of Inst year, 


Dury or Warmer. 


1 discussed this question at some length in my last year’s Report. 
My present remarks will be, in consequence, very brief. The duty for 
Upper Egypt is as follows : 











Dery ox 
Toran Meas Disonancer. 
PROVINCES, re — 
a a ni Cubic mustres uf water 
per fedilan irrigated, 
Feddann 
Asyut, Minia, Beni-Soef and Fayuimn taken 
together vie nck aes) seas ase caue ae 175021. 3B1L+2 
Minia and Beni-Suef (together)... 0.0... OGL SiG 
RATING KO SORIO Ys 6, accel aay: ~aeevnjoum) ate 2201 23-9 
yore, lore) ES Se ZEM bast WA ae 47142 33-9 
MMe (MINTO) 5c) ace 0s) cwd Sek: (48s oe 124 B53 
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These duties are low, and show that there was little to complain of 
regarding the Middle Egypt summer supply. This is due entirely to 
the Asyut Barrage. 

The difference in Beni-Suef, from the other Provinces, is striking, 
Mr. Verschoyle considers, anil L agree with him, that, as there were no 
complaints from this Province last summer, the returns of areas under 
crop are probably incorrect. 
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Sir H. Brown works out the duty for Lower Egypt, as a whole, 
taking the supply available in the canals and river, and the areas returned 
as actually irriguted in 1902. 


The figures are : 
For rice ... 0... se. ee 48°84 metres cube per feddan. 
For other crops... ... 24°42 
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For the different Provinces the duty works out thus:— 





Dury os Mras Discnanes. 


PROVINCES. Cubie shite of water 
per feddan irrigate. 
Kalioubia, Sharkia and Dukablia... 2. 1.0 so 24-6 
Garbiyeh and Mennfieh 0... 0 cee cee eee ee 24-2 
hera ese Suet cosh Ciea) Sis) Joem) S46. (PES (tent: one 24-44 





This return is very satisfactory, and shows that the utmost use 
possible was made of the available supply. 

As it is generally allowed that the crop areas, as returned by the 
Ministry of Finanee, are below the actuals, Sir H. Brown thinks, and 
I share his opinion, that, allowing for an eighteen days rotation period, 
it will be safer to allow 30 cubic metres of water per feddan, for all 
crops but rice, and for this last, 60 eubie metres per feddan. This 
should be amply sufficient und if the supply falls below the above 
allowance, there will be nothing for it but to lengthen the rotation 


periods. 


Nile Gauges in the Soudan, 


Gauge returns are sent in very regularly, on the whole, from the 
stations where gauges were erected in 1900. Unfortanately, the 
Gondokoro gauge was washed away in November last, and the Tawfikia 
gauge was removed from the site at which it was erected in 1900. 
Owing to a misunderstanding as to the value of continual gauge records, 
the Fashoda and Tawfikia ertuages have been transferred from one site 
to the other, and back again, more than once. The consequence is, 
that all the returns, previous to April 1903, are valueless for purposes 
of comparison. A new gauge has now been definitely erected at 
Taufikia and it is much to be hoped that it will not again be moved. 
It is a most important gauge, as it records the increase in the White 
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Nile levels dne to the Sobat river. The Nassir gauge (on the Sobat) 
is another very important one, but unfortuately, owing to the state of 
the river, navigation is stopped during the months when information 
ing the rise would be most valuable, and is only received some 
months later. This is unavoidable, as Nassir is practically cut off from 
the world for some months of the year. Another valuable gauge, viz, 
Wadelai, does not reach Egypt for months after it has been recorded, 
As there is now a regular transport service between Wadelai and Gon- 
dokoro, it is to be hoped that arrangements may be found possible, 
whereby the readings of this gauge may be sent to Gondokoro, for 
Egypt, in time to catch the monthly steamer for Khartam. Early, in 
1903, new gauges were fixed at Mongala, on the Upper Nile, and at 
the American Mission Station, on the Sobat. Another has been erected 
on the Atbara, near the point where the telegraph line from Khartam 
to Kassala crosses this river. These registers should be of great value 
to Egypt. 
Sir H. Brown gives an interesting calculation of the time which the 
water takes to travel from Khartum to the Delta Barrage, at different 
periods of the year, 


The results he obtains are follows : 


Tn May the water takes 42 days to travel these 2.763 Kilom. 
Tn the first half of June 34 ,, 


In the second half...... 32 
In July......... Scareevich , 283 ,, 
In September ............ aM an 


Of course, the above are only calculated upon one year data, viz., 
the time taken in last year’s flood. 


The Vietoria Nyanza Gauges. 


As I shall disenss this question at length, in the separate Report 
which [ am preparing upon my visit to the Equatorial Lakes, [ shall 
not say much here. I will merely draw attention to the fact, that I 
satisfied myself, on visiting the different gauge sites, that all our pre- 
vious comparisons of the Lake levels, based upon the three different 
registers supplied to us, are of little value, as the sites of the new and 
the old ganges are so far apart as to render any trustworthy comparison 
between them impossible. 

It might perhaps be permitted to consider Entebbe and Port Alice 
as one and the same site, as the distance is not very great between ‘hie 
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new and the old gauges, but as to the other two, it is out of the ques- 
tion to consider the readings as having any relation one with the other. 
For instance, we haye been in the habit of considering the Port Vie- 
toria register, and that of Kisumu, as practically referring to one and 
the same gauge. 

Kisumu (or Port Florence) is at the north-east corner of the Lake, 
in the Kavirondo Gulf, and shut off from the main sheet of water by a 
narrow passage, up which the wind blows with considerable force. 

Port Victoria, is some 60 miles away, in another bay, on the north 
shore of the Lake. 

Again, Lubwas and Jinja, although both of them are in the Napo- 
leon Gulf, are some eleven miles, or more, apart, and the latter port is 
much more sheltered than the former. 

It will then, in my opinion, be better, with perhaps the solitary excep- 
tion of Entebbe, to reject for purposes of future comparison, all the old 
readings of Ugowe and Lubwas, and to commence our registers from 
the time when the new ganges at Kisumu and Jinja were erected. 

All these gauges, at present, register different levels, and for 
purposes of comparison one with the other, are of little value. It is 
not at all probable that they will be connected by a line of spirit-level- 
ling for many a day to come, but I think a great improvement on 
the present state of things might easily be made, 

The three stations of Kisumu (Port Florence), Jinja and Entebbe 
are connected by telegraph. During certain months of the year, calms 
prevail on the Victoria Lake, more particularly in the early morning, 
about 8 am. It might then be arranged that, on a given day, when 
the telegraph announces calm weather at the three different stations, 
the gauges at each place should be driven down so as all to read the 
same depth of water, The readings might be compared for several 
days running, and corrected. This would not ensure perfect accuracy, 
but the zeros of the three gauges would more nearly approximate than 
at present, Lintend to have some iron gauges made, and to send them 
to Entebbe for the purpose of having them erected in the Lake. I 
hope, when they arrive, that the above procedure will be carried ont, 
It is unnecessary to say that the new gauges must be connected with 
the old ones. 

If it is found impossible so to connect them, then it will be better, as 
far as Egypt is concerned, only to register the Jinja gauge, in future. 
This is incomparably the best site, being situated in a land-locked bay, 
and sheltered from the waves, while it has the additional advantage of 
being near the point where the Nile issues from the Lake. 
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The Kisumu site is by far the worst of the three, as the water rises 
in this Gulf when the west wind is strong, and the outlet being narrow, 
the water-level takes some time to fall again, Still, Port Florence is 
the only point on the Lake, connected by spirit-levelling with the Sea, 
and it will therefore be advisable to keep this gauge, and to connect it 
with the other two by the simple method that I have suggested. 

It is worthy of note, that the water-level, at Entebbe, was as high in 
December last as it was in 1896, and nearly 2 feet above the level 
of 1900. 

Asx regards the Albert Lake, there is only one possible site fora guuge 
at present, and that is on the small jetty at Butiabo. This is, I regret 
to say, about as bad a site as could well be selected, being exposed to 
the full foree of the wind and waves. It is, however, the only place 
at which at present a gauge can possibly be read. The telegraph clerk, 
who lives within some three miles of the Lake, would, if he were paid 
a small monthly sum, read this gange daily. I recommend then that 
a gauge be erected here, and that the Egyptian Government should 
pay for the readings. The information would be of some value, and 
certainly better than none at all. T propose to send 4 gauge for this 
place, with those for the Victoria Lake. 


The * Sudd” in the Bahr El Gebel. 


Tn the beginning of 1902, Major Matthews, of the Egyptian Army, 
commenced the clearance of that portion of the Bahr El Gebel, which 
still remained blocked by “Sudd,” after the cessation of the work of 
previous years. 

The clearance of this reach of the river turned out to be extremely 
difficult, owing to the entire absence of any current in the closed por- 
tion of the channel. It was, consequently, impossible to get rid of 
the blocks of cleared “Sudd,” by floating them downstream, as had 
been possible in former operations. 

Major Matthews worked extremely hard, but was obliged to stop 
work in the month of May, owing to the commencement of the annual 
rainy season. The work was therefore left unfinished. I yisited the 
place in April, 1903, and, in my opinion, it is indispensable that this 
portion of the river should be opened up. The only alternative channel 
is a series of shallow lakes, in which nayigation is diffieult and may at 
any time become impossible. The loss of water from evaporation 
over this large surface is considerable, and if the Bahr El Gebel is 
ever to be induced, as I hope will be the case, to scour out its bed 
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and sides, it is absolutely necessary that its current, in this length of 
23 miles, shall not be impeded, as at present. I therefore strongly 
recommend the resumption of the clearance operations in the autumn 
of 1903, If arrangements for the supply of fuel can be made before 
hand, and if work is begun in October next, there should be no 
impossibility in completing the work during the winter months of 
1903-1904, 
The expenditure on this work in 1902, was £1.1529,764 mill, 


IRRIGATION EXPENDITURE IN 1902, 


The following tables detail the expenditure upon Irrigation works, 
in 1902. The total disbursement amounted to £E.1443112,903 mill. 
omitting the sums paid to Sir John Aird for works connected with 
the Nile Reservoir. 


TABLE L 


Onpinary Buooer. 
£2. Mill. 
Central Office charges (ine i aoe? 
Reservoir expenditure... ... 0 6. ues sig TS728 TAT 
SIPING sae Srey) pn. ops sXeo, ose: Vase, OF 196885 950 
Lower Egypt GAN Sak) ddat\icak! sass iJoxail aed’ tesa) bes BAMOK STL 


Total 36. ss LEGLITLL O80 





TABLE IT. 
Exrraorprsary Boner. 
£E. Mill. 
Zitta Barrage (Money granted by the Caisse)... ... 20908L 122 
Drainage Works (Money granted by the Caisse)... G8557 775 
Irrigation Works ( ‘Money granted by the ee ea 495937 233 
Subsidiary Weirs at Delta Barrage) eictnrene fe 2235 105 





Total... ... LETTS 325 





TABLE Ut. 


Various Sprotan Creprrs, 


£E. Mill, 

Special. Low Nile credit... cc. ese. cee eee eee ore 8655 735 
+ om Linwood credit. ccc pac, aoe sce cor eee 18095 635 
ahmudiyeli Canal fae ig iN Za Recent eee aks 4829 000 
Rosetta et Dasaiotin Sadds Petye(Bkswiesey sae% save 13563 093 
Barrage Garden kn, BP ea M9 271 
Removal of Sudd i in Balir BiGeba “a2 iis: ea 1529 764 





Total... ... SEATIO2 498 
S=S——= 
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The figures in these three tables, added together, give the total 
expenditure upon Irrigation Works for the year. 


TABLE IY. 


Toran Exrunpirere. wet Gage 
aloes BINTLE O80 
Ay ae T7581 «325 
babs See, ese mh 47500 498 
Total... ... £E1443112 903 


Ordinary Budget... 
Extraordinary Budget 
Varions special credits ., 


This is larger than the expenditure, under the same hears, in 1901, 
by £E.76465,759 mill. 


The foregoing may be subdivided as follows -— 


TABLE VY, 


@) Regular Budget (including supplemen Reser- 
vate Wor y pte meas ting ie a stag aay A abe 2O1IN1G §=369 
(h) Corvée Relief (from Caisse) 0. ee 249999 370 
(e) Corvée Relief (from Finanee)... 0.00 6. oe. sce 150808 188 
(d) Agricultural Roads 0.0... 0. cee sce ace te 12393 387 
(e) Special credit for Bridges to replace Ferries... 4993 766 


2E. Mill, 





Total... .., LEGIT O80 
——SES 


(a) The item “Regular Budget" in Table V is again subdivided 
thus ;— 


TABLE VL. 
2E. Mill. 
C3) Mpteblnhment 3. ces sas casas sous sie seal ai TAHA BT 
(2) Contiagrent SRE oon. Sir ee : ree 20250 286 
SO)-Newi WORKS! fcc Via heie Gi as we L175 =232 
(4) Maintenance und Repairs ... 3. kk H785 Gt 
(5) Khatatheh and Atfelr Pumps... .. o.oo 440 000 
(6) Drainage of Lake Mareotis ... 0. |. 10000 OOK) 
(7) Band charges: on ses: cipesis as Ee Gite eae S880 391 
(8) Supplementary Reservoir Works... 4. .. .. 18020 890 
‘otal... e99 LE2016 360 
———————_—_—_—_ 


I will briefly diseuss each of these items. 


(1 and 2) Establishment and Contingent Charges. 


These call for uo special remark. The expenditure in 1902, was 
greater (in 102.) by £F.1052,181 mill., than the similar charges for 
1901, 


=< 
(3 and 4) New Works and Maintenance and Repairs. 


The expenditure under these two heads, is less, by £E.1471,012 mill., 
than in the year previous. No special remarks are called for, more 
especially as the works executed under these credits will be alluded 
to further on. 


(5) Khatatheh and Atfeh Pumps. 


The sum of £E.450, appearing in Table VI, does not represent the 
total expenditure for the year; merely that portion of it which is 
charged the Regular Budget. It represents the sularies of the working 
staff. The working of these pumps and purchase of coal, cost £12272, 
while the alteration to the pumping stations involved a further cost of 
£EASS4. 


(6) Drainage of Lake Mareotis. 


Again, in this instance, the expenditure shown in Table VI does 
not represent the actual cost of working. A further sum of £E. 4400 
was transferred from another item of the Budget, in order to meet 
the deficit which occurred in the season’s working, thus bringing the 
expenditure for the year up to LE. 14400. 


(7) Land Charges. 


These call for no remarks. There is an excess of £E.1385,657 
over the expenditure for 1901. 


- (8) Supplementary Works connected with the Nile Reservoir. 


These charges were less than those for 1901 by £E.1014,590 mill. 

As before, they represent the cost of the supervising Government 
staff at Aswan and Asyut, and that of dredging the river at the latter 
place. 


(6c) Tantx V.—Corvig Revier. 


These items call for but few remarks. The distribution of the credit 
furnished by the Caisse, was the same as that of 1901. The credit 
supplied by the Ministry of Finance, was, as usual, distributed according 
to the necessities of the different provinces and irrigation circles in 
which Corvée relief works were executed. The following table shows 
a subdivision of the Corvée expenditure, 
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TABLE VIL. 







Upper Egypt. Lanwer Egyyit Total. 






Mili. £E, 






Money furnished by the Caisse ...] 128000 12190 
120505} 475 


— 


242504) 843 


370) 249999) 370 







Money found from Regular Budget] 30302 













Total... ... £E.) 158302 





(7) Taste V.—Acricurrunar Roaps. 


The following shows the work done and the expenditure ineurred:— 









Length of roads 
existing previous 
te Tue. 





Locaurry, Length of uew rojas Bapoeditare 


constructed in 102. 















Kilometres, Kilometres, £k. 


Mill. 

















Upper Egypt and the 
Fayom... ... Sea tyst 


G31 7 574 859 
Lower Egypt... 1782 18+4 11818 | 528 






——————— 


2415 


387 





Totals... 





2hr4 12393 





The wpparently excessive expenditure in Lower Egypt, is almost 
entirely due to the payment of bills for land, taken up in the year 
previous but unpaid for, owing to delay in the preparation of the 
registers, 

As will be seen from the above statement, progress in road-making 
has almost come to a standstill, The reason is, that, until some 
arrangement can be made whereby money can be found to keep the 
existing roads in thorough repair, it is useless to add to their length. 

The maintenance charges in 1902, were as follows :-— 


£FE. 


Re UO figer May oes ans Sew. cin aes 4G 1050 
In Lower Egypt SS 2853 


Total... ... ZE.3003 or an average of £6.16 
per kilometre of road, 
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This expenditure is quite inadequate to keep the roads in order. 
Tt means that only the worst portions of them are repaired in any one 
year and the rest is left until it gets so bad that repairs become impe- 
rative. The practice is not an economical one, but no other solution 
is possible. 


(e) Tance V.—Bnrinoes To reptace Fennres. 


The total expenditure under the Caisse grant, in 1902, was 
£E.4593,766 mill. 

For this money four bridges were put in hand, two in Upper and 
two in Lower Egypt. Of these three were completed and the fourth 
is under construction. 

In Behera Province, an iron bridge has been commenced at Khatatheh 
to replace an old and delapidated existing bridge. £E.1000 was 
expended upon it in 1902, but it will require a further sum of 
£E.1600 to complete it. 

In the Girga Province, 19 timber bridges on masonry abutments 
and piers, were built at a cost of £E.9420. These bridges are paid for 
by the landowners themselves, a tax having been imposed (voluntarily) 
upon the cultivated area of the Province in order to find the funds 
required. 

Out of the 49 bridges voted by the Provincial Councils, 33 have been 
completed up to the end of 1902. 


Exrraorpinary Bupeer, 


The credits are granted by the Caisse de la Dette, and as their name 
implies, for works classified as “Extraordinary” i.e. not coming under 
the “Ordinary” heads of the Regular Budget. In the following brief 
description of the different works executed, the total expenditure upon 
“Irrigation” and “Drainage” does not correspond with that shown in 
the Table. In facet, it is considerably more, the reason being that, on 
these works, a large grant is annually added to that given by the 
Caisse, from the Regular Budget. Thus the funds for a large number 
of these works are partly supplied by the Caisse, and partly by the 
allotments of the Public Works Budget. 

In discussing these works, I shall not attempt to separate the two 


charges, 


Ans A 


Dratace Works ts 1902. 


The total expenditure in 1902, not including maintenance, was as 
follows:— 


£Fe. Mill 
Upper Bayi sci sik Gewese ow es. ow,  BISOL.O0D 
Lower Egypt 64622 000 


Total ... .... ... £6.152123 000 
=———— 


To this should be added the amounts spent on pumping at Mex and 
Atfeh which equals £E.20216. 

The total expenditure upon drainage in 1902,thus becomes £E.172339, 

For this sum 527.5 Kilometres of drains were constructed and 
remodelled, 


The principal drainage systems taken in hand in 1902 were the 
following :— 


UPPER EGYPT. 


(1) The West Yusufi drain extension, This is the drainage of the 
lands lying to the west of the Yusufi canal, 

(2) The West Muhit system. This is a project for draining a 
portion of the converted basin lands into the Bahr Yusif. It is a 
channel, 10 metres wide, with a tail-fall into the canal. 

(3) The Tagin drainage system is in the Fayum. 

(4) The Etsa pumps. These pumps will lift the water drained 
from the Sefi lands and discharye it into the river, 

These works are all approaching completion. 


LOWER EGYPT. 


In the Provinces of Sharkia and Dakalliya, the remodelling of the 
following system was continyed :— 

Bilbes, Neghir, Um Salama, Bahr El Bagar and Buhr Hadus. 

In Gharbia Province, work was in progress in 1902 on the drainage 
aystems of Banauwan, Abu Nom, Abu Khashaba, Samatay, Waziria and 
Ariamun. 

In Behera, the Nubaria, Sorombay, Kafr Beni Helal, Umum, Gabbares 
and Khairi drains were perfected, including their branch drains. 

With reference to this last Province, Sir H. Brown qnotes statistics 
given by M. Williams, the Inspector of Irrigation, to show how, thanks 
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toimproved drainage, the areas of cotton and winter crops have increased 
since 1894, 

In this year, the area under cotton was 149,826 feddans. In 1902, 
it was 240,080 feddans. 

The area under winter crops in 1894, was 268050 feddans while in 
1902 it was 374,894 feddans. 

Thus, the cropped area in Behera Province, has increased by nearly 
40 per cent in the last eight years, 

In the other Provinces, reclamation works bave likewise increased 
the cultivated area, though not to the same extent, The reason being, 
that, in Behera, larger areas of reclaimable swamps existed than in other 
parts of the country. 

Before leaving the subject of drainage, I would draw attention to 
Sir H. Brown's remarks regarding reducing the quantity of water 
carried off by the drainage chaunels. With these remarks, [| am entirely 
in accord. The only possible way in which to reduce the over-flooding 
of the drainage lines is hy controlling wl restricting the supply of 
water in the Lrrigution canals. 

For the drainage of the low lying lands, bordering the Lake, he 
recommends the introduction of the system long in use in [taly and 
Holland, i.e, of running the drains at a high level through these tracts 
and pumping the water into them. This system was long ago advocated 
by Sir W. Willcocks. It is no doubt the most satisfactory way of 
draining these water-logged areas, and at the same time arranging for 
the snccesatul drainage of the higher lands. It is, however, rather 
difficult to introduce into Egypt, where there is so little combination 
among the landowners, and where so many of the properties are very 
small. Nevertheless, the system is worth « trial, 


PemeinG Sratrions ror Drarsace is Lowen Eeyvrr. 


There are two stations of the kind: Kassassin in Sharkia and Mex 
in the Behera Province. 


The Kassassin Pumps. 


These drain the Wadi Tumilat, which will be described farther on. 

£EAT97 was expended upon the enlargement of the station and the 
cost of pumping in 1902 was £84234. 

The enlargement of the main pump drains cost £E. 2927, 
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The Mex Pumps. 


The amount of water lifted by these pumps last season, showed no 
diminution upon that of 1901; on the contrary, an increase has to be 
recorded ; 384,946,043 metres cube having been lifted in 1902 against 
316,435,869 metres cabe, the year previous. 

This is the largest quantity yet lifted in any one year, and the 
expenditure was large in proportion. In spite of the reduced price of 
coal, it amounted to £2.14400, The mean height to which the water 
was lifted was 2°97 metres and the total coal consumption was 7169 
tons. 

The maximum quantity lifted in 24 hours was 3,278,520 metres 
cube, 

To show how these pomping charges have increased, it may be 
mentioned, that in 1896 the quantity of water lifted was only 
175,000,000 metres cube ; in 1899, it was 285,000,000 cubic metres ; 
while last year, it was 385,000,000 metres, Thus in each three-year 
period, there has been un increase of at the least 100,000,000 metres 
cube of water, lifted out of the lake into the seu. 

This inerease is entirely due to the improved drainage of the Pro- 
vince. In my last year’s Report | pointed out, how heavy a charge 
this pumping was becoming upon the Irrigation Budget, and that, in my 
opinion, the landowners who have so largely profited by the altered 
condition should bear their share in the cost of improving their lands, 
As I discussed this question fully last year, I will not again do so, 


and will merely state that my opinions, as then expressed, are 
unchanged, 


Maiy Irntcarion Improvements, 1902. 


The credits for the year were :— 


ek, Mill. 
Upper Bgypt on. ese tee cee ses coe wes «= ADOT B10 
Lower Evypt ..0 2... ++ see ane «= BHT ~-BBE 


Total... ... ... £EL768951 144 
=—————— 

OF the above, £1.61697,594 mill. was supplied from the Regular 
Budget and the balance, viz, £E.707253,550 mill, was granted by the 
Caisse de ln Dette. : 

In this table, the expenditure upon the new weir at Zifta is ineluded 
and the completion of the weirs downstream of the Delta Barrage. 
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I will very briefly describe the more important works executed in 
1902. 


UPPER EGYPT. 


Remopettinc tHE West Yusirt Basins. 


These works have now been completed, at a cost of £E.211013, of 
which £E£.19433 was expended in 1902. 

The improvement effected in the land has been proved by the 
enhanced sums now paid for it by purchasers. For land in this tract, 
for which £5.10 to £E.15 a feddan would have been gladly taken some 
eight or ten years ago, the proprietors now refuse £E.50 to £E.60 the 
feddan. The taxes of this area are exceptionally low, and though they 
will eventually be reassessed, the Government will reap no direct return 
for the money spent on these lands. This project has been fully 
deseribed in previous reports. 


Tue Mazura Lock axon Recuiator.—Banr Yustirt. 


Although this work, which has been deseribed in previous reports, 
was completed in 1902, the total expenditure has been £E.55589, of 
which £1.2478 was spent in 1902. 


Tue Monrr. 


This has been already alluded to under the head of drainage. 

It consists of an escape channel, 10 metres wide, discharging into the 
Yusifi canal by a tail-fall. At the head of the channel is a regulator, 
whereby the discharge of the escape can be diverted to the Nile, at 
Sharana, where there will eventually be erected a pumping station 
similar to that at Etsa, 


Tur Wautpiven Sypvon. 


This work was described last year. It is nearly completed, The 
total cost is estimated at £64500, of which £E.3741, has been 
expended, The reason why this work was not completed last year is 
due to failure in the operation of sinking the iron pipes which form 
the syphon barrel. The bolts of some of the joists sheared, and the 
approach of the flood prevented a new attempt from being made. 
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Wipexine tre Tnnanmta CANAL, IN CONNECTION WITH 
Tuk BAsin CONVERSION. 


A length of 40 kilometres has been completely finished and some 
new distributary works completed. The total expenditure up to date 
has been £E.67839, of which £E.39767 was expended in 1902. 


New Gates to Demvr Rrev.aror. 


A complete set of new iron gates have been erected on this important 
regulator. The cost of the work was £E,2497, 


Tux Best Knanm ann Hosnan Taxan. 


This project consists of the construction of a canal through the Beni 
Khalid Basin and of Salibah with « regulator across the Tanah Basin, 
Both these works are for the purpose of ensuring the better distribu- 
tion of the flood water. The expenditure was £E.7592. 


Remopetoosc Works tv tur Farum. 


Exeluding the Tagin drainage, upon which £E.17790 was spent in 
1902, the principal irrigation improvement, in progress during last 
year in this Province, were the following :— 

(a) The Hassan Wasif Canal. 

(4) The Bahr Nezlat. 

(¢) The Bahr Seilah aud branches. 

_ All these works were in progress in 1901, and were described in the 
Report for that year. The first two have now been completed. 

(a) During the year just passed, a sam of £LEAGS5S was paid for 
land, bringing the total cost of the project to £E.61865. 

(4) The works executed in 1902, were the completion of the 2nd_ 
reach of the Bohr Nezlet, and of the 3rd reach of the Bahr Kasr El 
Banat. Also, two falls on the Bahr Shellan. The expenditure up to 


date has been £E.67365 of which £E.9849 was expended in 1902. 


Mixoxr Provgcrs. 


A number of small works, such as bridges, syphons and aqueduets, 
for the better distribution of water, were constructed last year ata 
total cost of £E.6049. 
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CONVERSION OF THE AsyutT Bastys. 


These works were practically completed in 1901, £E.42150 having 
been spent. This brings the total expenditure up to £E.177182. 

M. Verschoyle estimates that another £E.10000 will have eventually 
to be spent upon canal extension and irrigation outlets. This would 
give a rate of £E.3,233 per feddan reclaimed, exclusive of expenditure 
upon the main feeder canal and main drain. 

This rate is undoubtedly very high, as it has hitherto been hoped 
that a cost of £1.2,005 mill. per feddan would be sufficient for the 
conversion. At the same time, no unnecessary expenditure has been 
incurred, and the result only shows how difficult it is, in estimating 
for a project like the present, consisting of a complicated series of sys- 
tems of canals and drains, to accurately foresee the cost of the whole, 
or take into account the numerous details which experience proves to 
be indispensable, 

An area of 4000 feddans was put under Sefi Irrigaticn in 1902. In 
one instance the cotton yielded 9 kantars per feddan. The area put 
under Maize was 36,000 feddans or 68% of the whole. It is said the 
average yield was 16 ardebs the feddan, and in some instances, reached 
the very high rate of 24 ardebs. 

Heavy as the expenditure on these works has been, there is no doubt 


that it will prove to have been well warranted by the increased value 
of the land, and the produee. 


Conversion or tHe Sour Mryta Basis. 


Three basins, covering an area of more than 53,000 feddans, were 
taken in hand in 1901, and completed by the beginning of August. 

£E140219 were spent last year, and the total estimated expenditure 
is set down at £1.239241 or a rate of £E. 3,163 per feddan. 

The work done includes 509 kilometres of new channels and 230 
masonry works. One chief canse of the high rate of expenditure upon 
these conversion works, is the enhanced rate of the land required for 
their construction, The value of land in Middle Egypt has been stea- 
dily rising since the Nile Reservoir work was commenced, and directly 
it was known that the remodelling works were to be undertaken the 
value of the land increased to a marked degree, 

Water was admitted on to these lands in August last, but owing 
to the cholera epidemic, which at that time was very severe in Minia, a 
poor start was made, only 12,000 feddans of Maize having been culti- 
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vated. The winter crops were, however, excellent and every thing 
points to a good season m 1903. 


Coxversion or THE Nortu Minta Bastys. 


The project for these works, comprising the conversion of an area 
of 56,200 feddans, was prepared and approved in 1902. The work will 
be commenced early in 1903. 

The project for the conversion of the Beni-Suef Basins has also been 
approved of. 


Tanmat REGULATOR. 


This work was completed during the year at an expenditure of 
£E,13000, bringing the total cost up to £E.25000. Unfortunately, an 
accident oceurred during the flood which will entail an expenditure of 
another £E.6000, This accident was due in large measure to the 
carelessness of the engineer in charge and to bad work on the part of 
the contractor, The engineer las been dismissed, and the contractor's 
name struck off the list of those authorised to. tender for Government 
work, 


LOWER EGYPT. 


The following were the principal works undertaken in 1902 :— 


New Reovearor asp Lock ror rae Iswatnra Canat., 


Tn ty last year's note, I remarked upon the defective work executed 
in connection with the well-sinking. This work has now been repaired, 
but only at a considerably increased cost. Sir H. Brown vives 
detailed deseription of the methods used, and it will be sufficient to 
state here that by the end of last year, the structure was so far advanced 
us to warrant the assertion that it would be completed by April 1903. 
The total expenditure is estimated at £E.G2417, This is a very high 
charge for such a work, and although due allowance must be made for 
the exceptionally bad nature of the foundations, I do not think that 
this work is one for which the Department ean take much credit to 
itself, The expenditure in 1902, was £5.23239, 
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Wipentnc Smtagos Reeuiator, oN THE Ismat1a CaNat. 


This work consists in the addition of a new regulator, in order to 
increase the water-way. The new work is constructed as close to the 
old one as possible, without endangering the foundations of the latter. 
It is estimated to cost £E£.9500 of which £E.5686 was expended 
in 1902, Progress Inst year was very slow, but the work should be 
ready for use in 1903, 


Divera Recunator ann Lock. 


This consists in the remodelling of the old regulator and the construe- 
tion of a new lock 24 metres long by 6 metres wide. The work was 
completed in 1902, at a total cost of £ESOLL. Of this £E.6115 
represents last year’s expenditure. 


Tue Zeuricar Brincr ox THR Manwuptiyen Cana. 


This is one of the swing bridges at the tail of the Mahmudiyeh 
Canal and in the town of Alexandria, Many years ayo, these bridges 
fell into disrepair, and, after a long correspondence with the Municipality 
of the town, the Government decided to take the repairs in hand itself. 
The Pont des Ecluses was repaired in 1901 and last year the Zulficar 
Bridge was restored at a cost of £E.A829. 


New Works on tHe Rayyan Benera. 


Of these, the only two under construction last year were, the enlarge- 
ment of the canal head at the Barrage and the Nikla Regulator, some 
kilometres downstream. Both these works were completed in 1902. 

The former was described last year, The work consisted of the 
construction of two additional openings to the Regulator, the complete 
remodelling of the old work and the constrnetion of a new lock. 

The work was one of the most difficult of those undertaken in recent 
years. The foundations were very bad, the head of water considerable, 
the springs very powerful and the new work had to be constructed in 
close proximity to the masonry of the existing structure, which was 
found to be of most inferior description, and built upon a design of 
which one can only say that it is a marvel how the construction ever 
stood at all. At one time, it seemed highly probable that the whole 
mass would collapse into the foundation pit, but thanks to the excellent 
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measures taken by Sir H. Brown and his staff, the danger was arrested 
and the work brought to a successful conclusion. 

The total expenditure on this work has been £E.A03884, of which 
£5,13912, represents the sum expended in 1902. 

Messrs, Stent and Grieve deserve special mention, 


Tur Nrxua Reourator. 


This, which is a large work of five openings, with a lock 35 metres 
long by 8 metres wide, has been completed at a cost of £K.26421, 
£4£,9033 was spent last year. 


Divers orner Works. 


A further sum of £E.63977 was spent in Lower Egypt. upon 
twenty-seven different works, These chiefly consisted in large remodel- 
ling of the canal system and thus ensuring a better distribution of water, 

Many of these were important enough, notably the widening of the 
Sahel Markaz Canal in Behera, the Nigail Canal in Menufia and the 
Sisa Canal in Kaliubia. 

Want of space forbids me to do more than make this brief allusion 
tothem. ‘To those desiring fuller information regarding these works, 
I would refer to Sir H. Brown's Report. 


Tux Zirrra Barrace, 


This work was practically completed in 1902. Tt was so far advanced 
by the end of the year, that the opening ceremony was held early 
in 1903, 

It has been fully described in previous Reports, and Sir H. Brown 
gives, in his accompanying note, a detailed description of the year's 
progress, together with some excellent photographs of the work itself. 

I will, consequently, very briefly describe what was done in 1902, 

The pumps, in the foundation pit, commenced work on the 27th 
January and the whole of the cast-iron piling which surrounds the 
foundations was completed by the Sth of March. F 

In this period, 303 lineal metres of piling 16 feet in length an 
411 metres of piles of 10 feet length were driven. The concrete in 
foundations, which was commenced on the 24th February, was com- 
pleted by the 29ch of March, The eube executed was 8,258 metres. 

Fortunately, few springs were met with and none of them were 
formidable ones. 


The floor was completed by the 4th of May, and by the end of 
July, all piers were brought up to the level of the springing of the 
arches. The cube of masonry in the floor was 17,424 metres, The 
clay apron, the filter bed and up and dowstream pitching were also 
completed before the flood, while the lock walls and the east abutment 
were brought up to a level, one metre below that of the piers. 

On the 3st of July, the southern dams in the river bed were cut 
and the river discharge allowed to pass through and over the season's 
work. 

Progress, with turning the arches, was continued throughout the 
flood, and by the end of the year, the Barrage and lock were completed 
in all respects, with the exception of the parapet walls of the fences, 

Considerable delay was experienced with the supply of iron-work 
of the lock and sluice gates, which did not arrive until long after the 
contract time had expired. Sir H. Brown, in his Report, comments 
severely upon this delay, and also reports unfavourably upon the 
quality of the iron-work, which was entirely supplied by two Belgian 
firms. This is a useful object lesson, as regards the practice, which 
is so general in Egypt, of accepting tenders for work on account of 
the low prices submitted, 

The total quantity of brick-work in the Zifta Barrage was 25,817 
metres cube. The expenditure up to date has been £LE265650, of 
which £E.144591 was expended in 1901. 

It is pleasant to have to describe such satisfactory work as that done 
in connection with the Zifta Weir. The grant made by the Caisse 
was given on the 27th December 1908. As Sir H. Brown says, it 
was no mean feat to complete such a work within two years later, 
That this was done, is due to his own energy and skill, and to the way 
in which he was seconded by the Resident Engineer, M. Hurley, and 
the whole staff employed. 


Sppsrprany Works IN connecriON with THe Zirra Wetr. 


These consist of the canal heads taking off the east and west banks 
of the river above the Barrage, in order to enable the main canals to 
benefit by the rise in the water-levels upstream of the work, 

On the west bank, is the new head to the Abbas Canal, so called 
after His Highness the Khedive of Egypt. 

This head consists of four openings of five metres each and a lock 
thirty-five metres long by eight metres wide. The design is generally 
similar to that of Zifta and both works are calculated to resist a reverse 
pressure, 
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The expenditure upon this work and upon the junction canal, which 
is known as the Rayyah Abbas, was £E.59001 in 1902. By the end 
of the year all the arches were turned and the lock walls brought up 
to the level of the coping. 

On the east bank, a commencement was made last year with the 
new feeder head and lock to the Mansuria Canal. 

£E,5489, represents the expenditure incurred, 


Mixon Worss, 


Among the many other minor works executed in Lower Egypt last 
year, only one, the Reservoir at Ezbet El Borg, need be specially 
mentioned have: 

The work is for the purpose of supplying drinking water to the 
village of that nme. When the Damietta Sudd is completed, the 
water in the Nile here is as salt as that in the sea itself, The inhabi- 
tants are entirely dependent upon the seanty supply in the canal and 
as was the case in 1901, at times suffer severely for want of drinking 
water. To obviate this hardship the reservoir in question has been 
constructed. The estimated cost is £E.7700, of which £E.5236 was 
expended in 1902. 

The Reservoir is designed to hold 6,750 metres cube of water, It is 
entirely constructed of brickwork and no ironwork has been employed. 
Tt will be completed in 1905, 


Tur Weres pecow tHe Devra Barnacr. 


These works rendered excellent service in 1902, as they enabled 
regulation to be continued on the Barrage throughout the entire Hood 
season. They themselves held up from 2 to 3 metres of water most 
efficiently. 

Downstream of the eastern weir, after the flood had passed, there 
were no signs of scour whatever. 

On the western, or Rosetta Weir, two holes were seoured out. These 
were immediately filled up with stone, and no harm was done. Such” 
repairs will doubtless be necessary, whenever regulation is continued 
through the flood. With such care and experience as is at present 
given, however, no danger to the weirs themselves need be anticipated. 

These works were completed in 1901, but a few supplementary 
works remained to be carried out last year. These entailed an expen- 
diture of £1.2255, bringing the total cost of these weirs up to 
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£F.434000. The estimated cost was £E.530000, so that an economy 
of £E,96000 has been effected upon their construction, 


Vantous Srecran Creprrs. 


Turning now to Table IT, or works carried out from various special 
credits, I will for convenience repeat here the list of the works more 
especially referring to Irrigation, viz: 


£EL Mill, 
(1) Special low Nile credit, ... ce. cee nee see tee 8655 735 
(2) Special low BOW Crest ans. cee cae: ae Wa8e. ove 18095 635 
(3) Dredging Mahmudiyeh Comal 0... see oe > io 
4) Rosetta and Damietta Sudds 0.0 22. ce vee ove 13565 — 
Maintenance of Barrage gardens ...0 we eee 17 — 
(6) Cutting the Sudd in Bahr BL Gebel... se. os 1520) 764 





Totul... ... .. LEA7590 134 


—————— 


Of the above items (4) and (6) have been already described, item (5) 
represents the revenue obtained by the sale of fruit, ete., which is 
applied to the maintenance of the gardens, by permission of the 
Ministry of Finance. 

Item (3) is the expenditure incurred upon dredging this canal, with 
a view to improving and assuring the water supply of Alexandria, 

There only then remains items (1) and (2) to discuss. This expen- 
diture has already to a certain extent been described in the preceding 
pages. In No. 1, the principal expenditure was that entailed by the 
cost of working the Atfeh pumps. These pumps worked for twenty 
days last summer. They raised 35,452,691 metres cube of water and 
supplemented the discharge of the Mahmudiyeh Canal by this amount. 
In addition the pumping station was repaired and improved by the 
purchase of new boilers, The total expenditure on these pumps in 
1902 equals £E.5816. The balance of the credit was applied to special 
staff for enforcing rotations. 

The expenditure on item No. 2, was entirely devoted to measures 
for the purpose of the averting Sharuki, The works consisted of new 
distribution channels, etc., and deepening existing ones, at the same 
time surrounding the higher portions of the “Hods” and river Sahels 
with banks and then effecting their irrigation. 


Wonks unprers Orprxany Bupcer. 


The Barrage. 


The total expenditure, under the Budget allotment for 1902 was 
£E.16777, or an excess of £E.263 over that of last year. 
The following is the distribution -— 


££, 

TOMUORETY RUN ss cosear ince Jas wakt <a oma Be Ss a. 
NOP SURIRINE wey. SS! sass ioket Me. Gad Some) Ges SES 
PUROV OEMS (655 Say, eee lism vere, ese, ween ame am ad OO 
PERIOEIRORRS 2 i is eas SS ce Ns SSS” 
Gardens... Saeubre’ spn 'eySS cum @uc Deaa® Ue eae Uo OASIBD 
Asphalt paving ... ose 499 a0 695 
Model room... te A600 
Total... ... £E.16777 

——=== 


Few of these items call for much remark, The River training is 
carried on steadily with a view to training it directly upon the two 
Barrages. 

The Temporary staff is that employed upon working the gates and 
keeping the whole structure clean. New works, represent petty impro- 
vements to the Barrages. The Maintenance charges include those of 
the workshop, dredging, masonry repairs and painting and repairing 
the iron work, 

The Gardens are an expensive item. As has been shown, £E.917 
was received from the sale of fruit. This, added to the above expendi- 
ture, represents a total of £E.1967 for the year. 

The area has been considerably increased. As these gardens are 
very beautiful and, in addition to affording 2 recreation ground to a large 
number of the inhabitants of Cairo, they are used for experiments 
"in the introduction of new trees and plants into Egypt. 1 think the 

expenditure, large as it is, is fairly warranted. 

In the Budget for 1903, 1 have reduced the maintenance allotment 
for the Barrage by £E.2000. This with the reduction of £E.1225 
made in 1902, make the total reduction equal to £13225, 


WE 


River and Canal Protective Works. 


The expenditure in 1902 was as follows :— 





| KE. 
fe Upper E te Ree Ue, Keuwicede “eem, sey cee: iwom. aces SOU 
oe Reape, meyisik faad) keepiens read we. 38759 
Total £E 42442 

To this may be added :— 
ee. 
Revetting canal banks (Upper Egypt)... rr 
Revetting basin banks * ” bee: bce Sees Gee, OOO 





Total... .«. £B.53728 








This expenditure calls for no special remark. It merely represents 
the continuance of the work which has been steadily progressing 
throughout Upper and Lower Egypt for the last eighteen years. 


Maintenance of Masonry Works. 


£E. 
TOOT VDE. Gaz. wis ae: oe Rae: ties “Mts Zoe) sve. air SERED 
Tower Wharypt.. ccs sas ove) tone ane Fes, 0b pase, sauce ae 





Total... ... £1.33330 








Earthwork executed in 1902. 


The following are the dredging totals :— 












Locanrry. Metres cube. 


EE. 
Upper E JOS8015 7302 
Lower 1475974 U207 





1583989 57509 





These cubes are considerably below those of last year. A very con- 
siderable economy has been effected in the cubes of dredging in the 
Rayyah Menufia and Behera, 
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Earthwork executed by hand labour in 1902. 
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LocaLiry, Metres cube, Cost, 

£E. 

Upper Exyptec, ic. sce sie se aes ONGONTS 116274 
Lower Sovak. exeSeRi: cee (gk Sm Y9TS90L 1817 
TEORHIS:! “ans, cars 1NH39379 298010 


The rate of work in Upper Egypt is considerably less per metre 
cube than in Lower Egypt. This is accounted for by the fact that 
the majority of work in the former locality is “dry,” the reverse being 
the case in the Deltaic Provinces. 


Tur Nine Conver in 1902. 


The following are the figures, adopting the unit of 100 days :— 


£R, 


Upper Egypte, 2.0 cc ee wee ee 4706 men per 100 days. 
Lower Egypt... oe a> SED 100 
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Total... ... £LEA816 





In Lower Egypt, these men were employed in Gizeh Province only. 
None were called out, for the second year in succession, on the Nile 
banks north of Cairo. 

The above are the lowest figures ever yet attained. Even in the 
year 1899, the numbers did not fall below 6596. 

Satisfactory as is the above result, it must not be forgotten that last 
year's flood was a very low one. In any year of average high flood 
the number of watchmen must inevitably be increased. It is never- 
theless satisfactory to know that, nowadays, the men are not called 


out when they are not wanted. This is certainly a step in the direction 
of progress. 


THe Want Tumtmar. 


Sir H. Brown gives a detailed note upon the progress of this im- 
portant experiment in land reclamation. 1 will extract a few of the 
points which I think of the most interest. 


== 


The original estimate for expenditure on reclamation works was 
£E.62819, By the end of 1902, a sum of £EA4267 had been 
expended, of which £E.8733, represents the charges for last year. 

The progress has been good, 

The enlargement of Kassassin pumping station is now complete, as 
is also the main outfall drain between the station and the Mahsama 
Lake. From this last point to Lake Timsah the drain still requires 
remodelling, which will include a new syphon under the Suez Branch 
of the Ismailia Canal. 

Field and Branch drains were dug in 1902 for an area of 2700 fedd. 

There still remains an area of 700 feddans of uncultivated land to 
be drained. 

Three regulating heads, for irrigation, were constructed last year. 

Steam ploughs have been at work for six months breaking up the 
land, but progress is reported to have been but slow. 

The revenue account shows the following :— 

‘kh, 
PIBOPSIME csc cnesicaae: sere sone sae; igen Keke? see “abe 22550 


Wixsiemdittre ice’ vie. cee Naa! ove! “sas sue) eal pee 21151 
Surplus... ...  ... £6. 1708 











Part of this, viz., £E.115, represents the balance carried over for 1901, 
The net surplus for last year therefore is £E.1593. 

The following comparison between the forecast made and the actual 
returns is interesting :— 


ORIGINAL FoRECAsT, Avtual surplus, 





£¥, £k. 
Abb veatiis 5 cc) 8s BOAO LOS 
2d FOAP...; ors --0n 2100 Si 
OPO VOR ses) se cone ts 350 720 


ye a ee ae 3150 1503 





aT ee 4400 TOOD | Retin 





Totals... 7900 9825 
Deduet deficit... 5790) 
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This shows that, even if the estimate for 1903 be considered exag- 
gerated, that the actual returns up to the end of the 4th year, exceed 
the forecast, fo the end of the Sth year, by £E, 715, 

As the estimates are very carefully framed, it is improbable that, 
that for 1903 will not be realised. If it is, the then actual returns 
will exceed the forecast by £E.7715. 

The year 1902, was the last of the first three-year period for 
which the lands were leased. In 1903, the leases have been renewed 
at higher figures and the rental will show an increase in consequence. 

Again, a comparison between the land actually leased and that esti- 
mated in the forecast is of interest, 





YuAn, Porveast. Actually leased. 
Feddins. 
re an 
NS 7578 
1900 9382 
1001 12837 
1902 15200 





It muy be mentioned that the foreeust for 1903, was 12,000 feddans, 
while 16,700 feddans have actually been leased by the end of Febraary 
of the present year. 

The yearly expenditure in maintenance has been higher than the 
forecast, but this is about entirely due to the pumping having cost 
more than was expected. 


THE NILE RESERVOIRS. 


Mr. Webb, in his attached report, gives a very full account of last 
year's progress on these works. His Note is so very clear that I shall 
refer anyone desiring information on this subject to it, and I shall 
confine myself to a very few remarks here. The work done last year 
was merely that of completion, the bulk of the work, both at Aswan 
and Asyut, having been completed in 1901. 


Asian, 


At the commencement of 1902, only 69,000 cubic metres of masonry 
remained to complete the structure. By the end of July, this was 


completely finished. Before the tlood the whole of the sluice gates 
were erected and their working tested. On the 2nd of August boats 
were able to pass through the locks. 

The quantities of permanent work executed, to the end of the year, 
were as follows :— 





QUANTITIES Exrovutin. 


Work, ———————— Total. 
To end of 100L. During 102. 
Cubie metres. Cubie metres. Cuble metres. 
Excavation [fe ee 690,370 GAO TAGS10 
BEY Sip Tong Myce act eed 475.812 OOGSL 45.445 





The total payment made to contractor to the end of the year was :— 





£E. 

Work-donecie <5: ces) ora cove ecw wes «©6221 T8OS 
SSE COLIN evs eves ese: se “cease Sas 83000 £eE. 
2EHSUS 
Land... ... 293800 


Grand total... £E.2104608 


Although the works were completed in 1902, these figures are not 
final, as by the specification, a final payment cannot be made until two 
months after the completion of the works. 


FinuisG var Reservorre. 


Owing to the low state of the river, it was decided to commence 
filling the reservoir works earlier than had been originally contemplated. 
On October 2nd, filling was commenced. By the 15th December 1902, 
the level of 104.00 was reached and by the 31st January 1903, the full 
level of 106.00 was attained, 

Navigation on the river in no way suffered. 


Tae Pune Tempies, 


A full description was given last year of the works undertaken in 
connection with the preservation of these Temples. 

By the middle of July 1902 the works were completed. 

The total expenditure was £E.15839, or some £E.7000 less than 
had been estimated for. 





Pees | ee 
Tue Asyur Barnkacr. 


By the commencement of 1902, there only remained the parapet of 
this work to be done, and by the middle of February, it was completed 
and regulation commenced. 

In another portion of this Report, 1 have shown how Mr. Webb, by 
his action in closing the gutes of this weir in August last, saved the 
crop of Middle Egypt to a value of not less than £E.600,000, 

The total expenditure upon the Aswan dam and the Assiut weir, 
including all charges, up to the end of 1902, has been Pounds 
Sterling.5269,505. 

The inauguration ceremony at Assuan took place on the 10th 
of December in the presence of His Highness the Khedive, and their 
Royal Highnesses the Duke and Duchess of Connaught, The mangu- 
ration of the Asyut weir took place a few days later. 

That these great works should have been completed one year in 
advance of the contract time, is greatly to the credit of all concerned. 

I have so frequently mentioned the names of those to whom this 
satisfactory result is due, that I will not repeat them here, more 
especially as His Majesty the King of England, and His Highness the 
Khedive of Egypt, have both testified their approval by conferring 
Honours and Decorations upon those concerned, 


Tue Innication Starr i 1902. 


I have, as usual, nothing but praise to bestow upon the staff of 
whose labours my present Note is a very brief record. The year 1902, 
like the two previous to it, was one of hard work for the Irrigation 
Service, consequent upon the low levels in the Nile throughout the year, 
In spite of this, a cotton crop, only surpassed in quantity by those of 
three years, was guthered. Also, the Sharaki area was less than in 
any similar year of low supply. These two facts speak for themselves, 
and are far more eloquent in the way of praise than any words of mine 
could be, Sir H. Brown, Mr. Webb and Mr. Verschoyle all laboured 
incessantly to secure the ubove results, while in addition to his work 
during Jast Hood, Mr. Webb brought the work of the Nile Reseryoirs 
to a successful completion. 

In their efforts, these Officers were ably seconded by the Inspectors 
of Irrigation, Messrs. Langley, Dupuis, Williams, Clowes, Mahmud 
Bey Sidki and Hussein Bey Wassif. They again were efficiently 
supported by their respective staffs. 
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Of the junior Officers, perhaps the names of Messrs, Tottenham, 
Ireland, Waghorn and Hurley stand out the most prominently, but 
where all worked so well, it seems almost invidious to specially mention 
any name. Ismail Bey Sirri did excellent service in connection with 
the conversion of the Basins to Sefi Irrigation and in the preparation 
of the many projects which this great work entails. [ recommend the 
entire Irrigation Staff to the thanks of Government for its work 
during 1902. 
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Part Il.WORKS OTHER THAN IRRIGATION. — 


el 


; L—THE TOWNS AND BULLDINGS SERVICE. 
The following tables show the sums expended by the above Service 
during the year 1902, They are merely an amplification of the details 
of the total expenditure, as recorded upon pages of this Report. 
. The following was the general distribution :— 
ex. Mill. 


(w) Ordioury Budget se. see eee are tee .. 210014 334 
b Special ‘credits, granted by the Caisse dela Dette 216641 149 
¢) Special funds, derived from other Departments ... 22533 370 

) Special works coming under the head of “Revenue” 9069 670 


Total ... =. £EASIISS 523 
= 
This total shows an increase in expenditure over that of 1901 


amounting to £E.22066,793 mill. 
The four items in the first table are thus subdivided :— 


(a) Orpixany Buperr. 


aE. Mill, 
on er er a A 
Publie Buildings 0.0 60 cee cee cee one =a 78282 B62 
(B) Cairo City... o55 see cae wee ee cose one ieee 36372 439 
(4) Provincial Towns 6. ee vee ee er ove ake 47733 849 
(S) Lighting ww cic av ll ak aie ine wee oe ASB AL 
(6) Es bekie Gardens see) fee oes 206) see ete fee DAMS S34 
| Total iss ace epzn 120 
s 
The total is less than that for 1901, by £E.17441,691, The transfer 
of the Scavenging and Watering Service to the Sanitary Department, 
a accounts for a large portion of this decrease. 
-/ I will briefly discuss the different items :— 
> 
P (1) General Direction, 
r 


This calls for no special remark. The sum represents the salaries. 


; of the permanent stalf and is Jess than that expended in 1901, by 
#ES84,929 mill. 
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(2) Public Buildings 


The following is the distribution of expenditure :— 


ae. Mill. 

ROMUDMEREE BEA apo chan) coe. ann ,sens) sae 835 Gi 
Greneralcharges  c.. jyen pen) ave ane ane 5852 i068 
Materials and pramge) fc8 ol, SS Seoal! Me a7 (775 
New works RV kash igus Zeseh eb GIS2 234 
Repairs and maintenance sce ve yee ees 4538 9M 
Total ... .. £E.78282 362 


Or, less than the expenditure, under the same head, in the previous 
year, by £E.1782,101 mill. 

As T have in each Annual Report, for many years past, insisted at 
some length upon the insufficiency of the funds available for the 
maintenance of Public Buildings in Egypt, I will make my present 
remarks extremely brief. 

The credits granted for the construction of new Wnildings are, thanks 
to the liberality of the Commissioners of the Publie Debt and of the 
Ministry of Finance, amply sufficient, and have resulted in a very 
marked improvement in the number and character of the Public 
Buildings im this country. 

Tn consequence of these grants, it has been possible to devote the 
greater portion of the works allotments, in the Ordinary Budget, to 
Repairs and Maintenance. This is a great step in advance, but even 
yet the Repairs allotment is ludicrously inadequate for the wants of 
the case. Although new buildings are gradually replacing the old ones, 
the number of these latter is still very great, and as construction must 
necessarily proceed slowly, it will be many years before the old buildings 
can entirely disappear. Meanwhile, they must be kept in repair, It 
should not be forgotten, moreover, that even in the case of new 
buildings, unless a certain annual sum is devoted to their maintenance, 
they will speedily, more especially in a hot climate, fall into disrepair. 


(3) Cairo City. 


£e. Mill. 
TADNONATY GIREE: wee: See yee oss) pee 000. 00 726 16 
General chargus 2.0... see eee tee tee oe 002 O89 


Plant and materials... 0.0.0 ese eee tee ee 1084 215 
Transport of materials... 2... vee ser woe os S841 872 
New works 1... seat ‘Sik teas meer iaON 2524 642 
Repairs and THAIGENRHOO. soc sce see nee wee BBRNS 445 


Total... ... .-.SE36872 430 
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The total exceeds that for 1901, by £E.8709,397 mill. In every 
item, except the first and third, there is an increase of expenditure. 

These charges represent the cost of the up-keep of the Cairo roads, 
gardens, squares, étc., a5 well as the construction of new roads. 

As in the case of repairs to buildings, the total expenditure falls far 
below what is required to really meet the requirements of the city of 
Cairo. 

Roaps. 


58,754 square metres of basalt road were constructed in 1902, 
bringing the total of roads made of this material, up to 574,692 square 
metres. 

219,504 square metres of the old limestone road were repaired. 
24,570 square metres of earth-roads were macadamised with limestone. 

The total road surface of Cairo is 2,803,482 square metres, of which 
1,392,526 square metres were macadamised by the end of the year 1902. 

An experiment in now being tried, in the native quarters of the city, 
of substituting asphalt for macadam on the roads, The first cost of 
the former is high, being £E.1 per square metre, but by the conditions 
of the contract, the contractors are bound for this rate to maintain the 
road for a period of twenty years. 

Mr. Perry, in his attached Report, gives figures to show that, although 
the first cost of an asphalt road is higher than that of a basalt road, 
the latter is more expensive than the former, in a life of twenty years, 
by nine Piastres the square metre, Another advantage in favour of 
the asphalt, is the greater facility with which a road made of this 
material ean be kept clean and free from dust. 


DRAINAGE, 


An estimate has been prepared for extending the system of storm- 
water drainage, that was introduced in 1901, in certain quarters of the 
town. The cost of this extension amounts to £E.127200, This 
improvement must necessarily be postponed until funds are available, 

Since the completion of the system now in use, the rainfall in Cairo 
has been so small that the new drains can scarcely be considered to 
have stood a fair test. There is little doubt, however, that they will 
fulfil expectation. : 


New Roaps. 


A new road is in course of construction from Shubra to Red E} 
Farag, the port for the boats which ply upon the Nile. 


ti 


A sum of £E.4951 has been spent up to date and the Tramway 
Service is extending its line along the new track. 

Mr. Perry, in his Report, gives proposals and approximate estimates 
for new roads in Cairo, which should pierce the most crowded and 
unsanitary quarters of the city. These projects are all good ones, and 
would, if executed, yastly improve the hygienic condition of Cairo, but, 
us they are all costly, they will have to wait until other and more 
immediately urgent works have been carried out. 


Tue Guezmren AQUARIUM. 


This was opened to the public in November 1902, The gate receipts, 
by the end of the year, were yery small. In my opinion, it was not 
sufficiently well advertised. The ‘gardens and the grotto ure charming 
and the collection of Nile-fish is interesting and unique. I feel sure 
that, if Tourists, in the winter season, were aware of its existence, 
they would yisit this place in considerable numbers. 


Measvres TO Prevenr tur Sereap op CHonera,. 


During the late Cholera epidemic, a good deal of work was done by 
the Tanzim Service, in the way of assisting the Sanitary Officers to 
combat the «disease. 

22 public water taps were erected in the short space of 16 hours, 
These were worked night and day by the Tanzim Officials. 334 wells 
were filled up by the same Service. The Bulagia Canal, a most insa- 
nitary ditch, was filled in, from the point of junction with the Ismailia 
Canal, to the Shubra road. 


New Provercrs. 


A scheme has been prepared for the construction of a wide and hand- 
some boulevard, along the bank of the Ismailia Canal to Abbassiyeh, 
some 4 kilometres distant. This work is estimated to cost £E.25000, 
and as it would be an immense improvement to the town, it is to be 
hoped that funds for its construction, may shortly be forthcoming. 

A project is in course of prepuration for the construction of a new 
bridge across the Nile, connecting the Pyramid Read with Old Cairo, 
across the island of Roda. This work, with the necessary roads and 
subsidiary bridves, is estimated to cost some £E.230000, — It is a most- 
necessary work, as the existing bridge at Kasr El Nil is very narrow 
and quite insufficient for the increasing traflic. 


27130 


an 52 o= 


Mr. Reboul, who is in charge of the Cairo Tanzim Service, has labour- 
ed incessantly for the improvement of the town, and deserves great 
credit for the success which he has attained, in the face of many diffi- 
culties. 


(4) Provincial Towns ( Local Commissions. ) 


ae Mill 


Temporary stalk 2c. cee see nee nee nee tte O46 170 
General charges —... ees see ree tte eee ter TH) 264 
Materials and plant RY vie canesh Saar 2Ohe cadennee 101 GOS 
New WOPKSin- coy. oye Sed [Sca: Sus: lene “eden: ont 15) O24 
Repairs and maintenance see eee ee seen 46066 783 


ee 
Total ... .. SLEATTS3 849 








The sums in the above table are expended by the local Committees 
of the Provincial Towns. These, again, are controlled by « permanent 
Superior Commission at Cairo, which examines all proposed expendi- 
ture, exceeding a certain fixed amount. 


Progress 1x 1902. 


The following towns are now supplied with electric lighting:— 
Mansurah and Helouan; at Ismailia, Suez, Tanta and Zifta, coneessions 
have been granted for the lighting of the towns by electricity. 

The contract for the lighting of Ghiza has been put up to adjudication. 

Water works are projected for the following towns:-— 

Mansura, Damietta, Zagazig, Shebin-El-Kom, Menouf and Damanhur. 
It is proposed to engage the services of a special engineer for the 
superintendence of the above works. 

Pumps have been erected at various towns. 

The funds at the disposal of the Committee have heen largely devoted 
to the improvement of the several towns by works such as making 
new streets, squares, gardens, ete., etc, 

On the whole, progress has been made. 


(5) Lighting. 
(a) Gas. 


The total number of gas lamps, in Cairo, at the end of last year, 
was 3,500, This represents an increase of 257 during the year. 

An additional grant of 2000 £E. was made. Mr. Perry states that 
4this sum is sufficient for 298 lamps, for one year. It is not clear why 
41 laps short of this number were erected, more especially as he 
enlarges upon the urgency of increasing the illumination of the streets, 


He hopes to induce the Cairo Gas Company to introduce the “ Auer Y 
incandescent burner in the place of the *batswing” burner actually in use. 

A laboratory now exists, and accurate tests as to the quality of the 
gas supplied by the Company will in future be possible. 

At the request of the Ministry of the Tuterior, the period of lighting 
the streets has been extended by half an hour. This has been done 
in the interest of public security. 

The expenditure for the year, was £E.24365,111, as against 
#E, 19609, 441, in 1901. 


(+) Execrare Licarisc. 
(i) In Cairo, 


The Company have increased their sule of current, by 32 7%, while 
the number of private consumers reaches 1180. 

Eight kilometres of high and low tension cables were laid lust year 
under the public roadways. 

In order to permit the Government to arrive at a correct valuation 
of the capital cost of the Company's installation, a committee was 
appointed to examine their accounts, 

These have been finally passed as correct, 

The following public buildings in Cairo have been supplied with 
electric lighting im 1902:— 

The Cairo Post Office, the Lunatic Asylum, the Survey Offices and 
Egyptological Museum. 


(ii) In Alexandria. 


This concession is granted to the same Company as in Cairo, but is 
controlled by the Municipality, instead of by the Ministry of Public 
Works. Mr. Perry criticizes the contract and working of the concession 
severely. Three serious accidents occurred in 1901 and 1902, in 
consequence of the system of high-tension overhead wires. 

A code of regulations has been drawn up for the regulation of 
electrical installations in general. This was urgently required. It 
has been based on the latest European models. 


(7) The Eshekich Gardens. 


In 1902, the receipts were £E.1183,593 while the expenditure was 
£F.2454,248. The deficit was £F.1270,655. 

This was largely due to the cholera epidemic, during which both 
the English and native Military Bands were prohibited from playing in 
these gardens, . 


ou | ee 
The Scavenging and Watering Service. 


On the Ist of January 1902, the Service was transferred from the 
Public Works to the Sanitary Department. 


(6) Exvesprrorr Unper Speciat Creprrs Granrep 


By ‘rae Carssk pe LA Derre. 
2. Mill. 
(1) Alesandria Tobaceo warehouse... ie 8177. 917 
(2) Egyptological Museum, Cairo, including “transfer 
oF salleetion St we aaa leek! aed ade. dae (een =e OLE: 
(3) Sundry mew buildings 22.0 ce. eee eee tee tee nee 171687 367 


(4) Cairo storm-water drainage... 6.0 4.0 ee ee 4326 THO 
13} Rod-El-Farag Road — .., a Yad ane Cabs, “DOOS ORD 
6) Repairs to ancient Arab MONUMCNES ... vee oe or 2065-870 


Total... £E.216641 511 
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The expenditure under the last item No. 6, is described in a special 
report published yearly by the controlling Committee, 


(1) Tae Avexanpria Toracco WaAnkHovse. 


This work, which was described in last year’s Report, was completed 
in 1902. The roof, flooring and columns were built in “ Béton Armé”, 


Tue New Eoyrtonocicat Musrum (Caro). 


This fine building has at last been completed, and was formally 
opened by His Highness the Khedive, on the 15th of November, 1902. 

The building is, on the whole, very satisfactory, and well suited to 
the purpose for which it was designed, but the lighting has given a 
considerable amount of trouble. The glass sky-lights cover a very 
large area (2,500 square metres) and not ouly cause too bright and 
ill-regulated a light, but cause the upper story to be intensely hot 
during the summer months. 

Experiments are now being made to obviate these inconveniences. 

The total cost of this building, including the transfer of the collection 
which cost to the end of 1902 £7892,297, has heen £E.223,286. 

In addition to the main structure, several supplementary works were 
undertaken in 1902. These comprised a house for the Director General, 
workshops, a boundary wall, police quarters and a monument, with a 
statue, covering the tomb of the late Mariette Pasha, 


All these works, with the exception of the first and last, were com- 
pleted last year. 
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(3) Suxpry New Burvpres. 


A sum of £E.171687, was expended in 1902. 
[ will give a brief account of the more important of the above, 


The Arab Museum and Khedivial Library. 


These are combined in one building, the former was completed in 
1902, and the collection is now being transferred from its old quarters. 
The Khedivial Library was completed all but the main staircase. The 
transfer cannot, however, be effected until the new glazed steel dust- 
proof bookeases, which are to be ordered from Europe, have arrived. 

The total expenditure upon this building up to the end of 1902 has 
been ££.54395, Of this £E.7382 was expended last year. 


Model Workshop, Cairo. 


This work was completed in October, 1902, three months before the 
contract date. 

Tt covers an area of 2,650 square metres, and consists of shops for 
fitting, brass work, leather work, carpentry, coach building and painting ; 
also the necessary stores and offices. It is designed to accommodate 
100 artizans and 300 apprentices. 

The total cost of these shops has been £E.15000. 


Cairo Central Fire Station. 


As was stated last year, the foundations, at this site, were excep- 
tionally bad, the ground being boneyeombed with old sewers and wells. 

It was consequently decided to apply the system of “Béton Armée,” 
or “ferro concrete” as Mr. Perry ealls it, to them. 

This system had been used with very satisfactory results im the 
adjoining Post Office buildings. 

The foundations were completed in November last, The super- 
structure masonry has made good progress. 


2k 
Expenditure to end of last year... 62.0 cee cee cee nee nee eee GO 
= during the year... cee eee tee eee tee tee nee TDL 


Port Said Gouvernorat. 


This building is almost completed and will be ready early in 1905. 
It consists of a central block with two wings. The ground floor will 
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consist of offices and the Ist floor be the residence of the Governor 
General of the Canal. 


The cost up to end of 1902 was £E.12759 of which £E.7803 was 
spent last year. 


Port Said Summary Law Courts. 


This was completed in December 1902, at a cost of £E.2852. 


Port Said Post Office. 


This will be completed in April 1903. The cost to end of 1902, has 
been £E.16656 out of which £E.11724 was spent last year. 


The Sanieh School, Catra. 


The foundations for this School were extremely bad and “ Béton 
Armé” was again used. 

The work is now well above ground level, and is progressing rapidly. 
It is hoped that it will be completed in 1904. 


The estimated cost is £E.36000, of which LE.8938 was expended to 
the end of last year. 


The Cairo School of Lave. 


Here again, as is the case almost all over Cairo, the foundations 
were bad, owing to the mass of old sewers and cess-pits which existed 
in every direction. After excavation, the ground was well flooded, 
and afterwards the wells, ete., carefully filled up. A bed of dry 
concrete metal, 20 centimetres thick, was then rammed into the soil, 
and upon this the general bed of hydraulic concrete, 14 metre thick, 
was laid. The masonry is now from 6 to 7 metres aboye ground 
level. 

The total cost up to the end of 1902 has been £E.9867. 


School of Agriculture, Cairo. 


This is now completed and contains accommodation for eighty pupils. 
It covers an area of 2461 square metres. 


On the ground floor are the class rooms and laboratories, the reading 
room, museum and drawing office. 
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On the first floor are the dormitory, infirmary, bath room, ete. 
There is also a refectory containing dining room, kitchens and 
offices. 
A house has been built for the principal costing £F.2004,588 mill. 
Quarters have also been built for seven teachers. 
The total cost of the above has been £E.21997,373, and the works 
were completed nine months before the contract time. 


Aswan Water Suprry. 


The Reservoir, pumping station and pipe mains, were completed in 
1902, and the reservoir filled on the Ist of April. 

The total cost has been £E.3135,768 mill. The engine (of 10 H.P.) 
is situated on the Nile, and the reservoir can be filled in three hours, 
pumping. The distance from the pump is 409 metres, and the water 
is delivered unto the reservoir at a height of 32 metres from the 
centre line of the pump. 

The reservoir has a capacity of 100 cubic metres when full. It has 
a vaulted brick roof. 

The earnings last year were £E.285, 

Many other works, such as Police barracks, local schools, Government 
Offices, ete., were built throughout Egypt in 1902. 


(4) Carro Storm-Warer Drarace. 


This work was fully described in last year's Report. It has been 
completed for the area selected for improvement, and the expenditure 
in 1902, was merely the closing of the accounts, 


(5) Turn Rop et, Farag Roan. 


This will be alluded to, under the head of “Cairo Tramways.” 


(c) Srecrat, Fonps PROVIDED IN ADDITION TO THOSE 
FURNISHED BY THE CaIssr. 


The expenditure under this head was applied to a large number of 
small works. Many of them are too insignificant to detail in my 
Report, The following list mentions the more important works, but 
none of them calls for any special description. Tt will be noticed that, 
in some cases, expenditure is shown upon works, already mentioned in 
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the list of works executed from Caisse money. This means that, in 
addition to the Caisse grant, an allotment bas been made by the Finanee 
Ministry. 


List of works ewecuted under Special F unds, 


#E. Mill. 

The Government paige Mate Sbeeloesens PPR Fever 19238 — 
Aswan water supp Seq Gan)! <0 1015 943 
Tron railing for ble gardens « sito) -. Rad (est aNe 1677 700 
Mohamed Ali School.. ceil eanke ere 3548 221 
Arab Museum (©. iro) wom ive feed aaa 7377 «168 
Fire engines for Markaz haildings ... os SS, feo, ks S28) 116 
pee : Beltin or ee ee 733 245 
Repairs Kom El "Show: afi Catacombs eke bey obo T74 (425 
Bridge Gafaria Canal —., Wu mis eae? iat lobe 694 699 
Cairo Native Courts of Juatice Lgef sae Naey pose Ww 637 RR2 
Tramietia onstom stare 22. see nae eee ee cee tte 25 — 
Abbas School... see Catan) Gia; cock states: Geel Sas 576 810 
Markaz stables (Kena) Be raze, pas ARG Thqse> ee? “OFF 552 699 
Furniture Mansur PBtAOOW. case ony. eee gree Sy) ahs 579 O88 
MiseelHancous minor iis: “ac Be Mi fas Se SR 4067 774 


Total ... .. +. £E.2553L. 770 
———E 


(d) Srectan Works COMING UNDER THE HEAD OF “Revenue.” 


£E, Mill. 


Cairo City... Sa jeesl Gietcecs ese. Sig ees eda 2846 Lit 
Publie buildings ... ee a ae 6007 588 
Provinciil towns nc. sce eee ee nee eee nee oe 215 968 
Total... ... .. E9069 670 
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All the above are included in the expenditure already noted against 
the different buildings. 


Camo Exnecrric Tramways. 


One new line was opened for traffic in 1902. Tt connects the 
Railway Station with the Kasr El Nil square via the Ismailia Canal. 
This line is a double one, and its length is 24 kilometres. 

The track on the Pyramid line between the Kasr El Nil Bridge and 
the town of Ghizeh was doubled. 

The overhead bridge, across the Upper Egypt line on the Pyramid 
read was completed in 1902. 

The Government, .in the course of last year, approved the project of 
a new line from Cairo Central Railway Station to the new Quay at 
Rod ¢] Farag, on the Nile, below the Embabeh Bridge, A great portion 
of the track was laid in 1902 and it will be hase te early in 1903, 
The total length will be about 4 kilometres 


550 ae 


The working of the Tramway lines has been very satisfactory. 

The mean daily number of passengers using the lines, was 4637+ 
in 1902, as against 40,315 in 1901. This represents nearly 8 per cent 
of the population of Cairo. 

Metres. 


The total length of existing single line... oe 15,296 
The total length of existing double line 4.0... 20,047 


Total... ... -.. 46,243 











The rolling stock consists of 95 motor cars and 59 trailers. 


Tue ALEXANDRIA TRAMWAYS. 
Metres. 


The length of single track 0.0... c. 42 ee ee 18,820 
The length of double track 2.0.0... cee eee ee eee | SDS 


Potilics. one f vee: ST RAR 











Number of motor care... .:. cco cee joer vee cos ose, 
Waniber OF AAICTE. cc sis lane ced sew inter ee Cone eee 


The mean daily number of passengers using the lines in 1902 
was 24,520. 


Tue Henovan Water Works. 


£E. Mill, 
The receipts for 1902 were ... 62. wee ee eee 8625 000 
The expenditure was... .. see ee ee eee B22 OO) 


Gross profit... ...... £.1503 000 





. 
The whole town is supplied directly from the mains. 


Guzen anp Gueziren Water Works. 


£E. 
Receipts in: 1902 25. cee eae) ese ope nee eee eee 7368 
Expenditure im1902 ness coe ee eee ee 4900 


Gross profit... 0. £E.2865 








In 1901, £E.500 was granted on an experiment for supplying 
the town of Ghizeh with water. The result has been satisfactory as 
far as it goes, 

Against the above expenditure, the receipts were £E.188. 


— i 
Tue Srarr oe 1902. 


The entire staff has worked well, and Mr. Perry has reason to be 
satisfied with the result of last year’s work. 

He has devoted all his energies to the administration of his Service, 
and this, in spite of much ill health, 

In every country, by whatever name it may be called, the Service 
which directs and controls building operations, and improvements in 
towns, must necessarily be subjected to much criticism, and criticism 
which is, as a rule, hardly favourable. This is inevitable, as private 
interests are touched almost to an equal degree with publie ones. The 
Buildings and Towns Service in Egypt has not escaped the fate of 
similar Services in Europe and elsewhere. Mr. Perry will, I know, be 
the first to allow that there is yet much room for improvement, but 
he has also the satisfaction of knowing that great progress has been 
made in every branch of his Service since he first took it over in 1897. 

He specially brings forward the names of the following Officers and 
I cordially endorse his words of praise regarding each one of them. 


Special Works.—Messrs. Clifton, Hewat, Pastour, De Cosson and 
Watson. 

Tanzim.—Messrs. Said Bey Shukri and Schauffelle. 

Repairs.—Messrs. Chapman and Ehrlich, 

Caire Town Service-—Mr. Reboul. 

Water Works—Mr. Curtis. 

Electricity —Mr. Jacot des Combes. 

Gas and Cart Service—Mr. Fitz Patrick. 

Accounts Ofjive—Habib Effendi. 


IL—THE SURVEY DEPARTMENT. 


The following Table shows the expenditure for last year :— 


£K. Mill. 


Permanent staff Sik) cena 9593 605 
Temporary staff and weneral charges wevoitess 37709 B80 
Ceol seieal Survey .., Son he 3275 = BR2 
White and Blue Nile measurements ... ... 1100-000 
Miseelloneous (Reproduction of Maps)... 240) 745 


Total ... ... SESMI78 912 


sa Glace 


This total is again subdivided thus :— 


2k. Mill. 

Allotment in Public Asie Budget ... ... 34005 912 
Allotment given by Finance rapes ae » 

Revenue Survey... 20173 000 

Total ... ..f ZLE.A4I7S 912 


The expenditure for 1902 exceeds that for 1901, by £E.12291,040. 

Captain Lyons’ Report is very full of information and detail. It 
will well repay study, Want of space prevents me from doing more 
than making very brief allusion to those points which I consider to be 
of the chiefest interest. 


Tae Lanp Survey, GENERALLY. 


Tn order to complete the work required, and to keep pace with the 
Reassessment Committees, it has been necessary to work at very high 
pressure and, as Captain Lyons remarks, “much higher than is good 
for the work turned out.” 

The final checking was in some cases hurried and insufficient. This 
is to be regretted, but it is difficult to see how it is to be avoided, as 
the Land Reassessment must be completed within a given time. The 
removal of the survey marks by the villagers has been the chief cause 
of delay, as it has necessitated large areas of country being surveyed a 
second time. 

The District Authorities haye been repeatedly addressed on the 
subject, but appear to be powerless to stop the practice. 

On the whole, there has been a steady improvement in the class of 
work turned out and a small decrease in the cost, but as long as it is 
necessary to carry on the survey at such a rapid rate, it is hopeless to 
expect that any marked diminution in the expense can ensue. 

Special progress has been made in the publication of Topographical 
maps. In 1901, 34 sheets were completed but not published. In 1902, 
112 sheets were revised, making, with those of the previous year, a 
total of 146 sheets. Of these 124 were published last year. 

The present credit of £E.2500, is quite insufficient for the production 
of Topographical maps at any approach to the rate at which they are 
required, 

The Instruction class turned out 108 pupils in 1902, for the different 
branches of the Department, 

Besides these, 31 resigned or were dismissed. 
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The sale of maps and publications has shown a steady yearly increase, 
the sum realised in 1902 being £E.1011, as against E141 in 1898. 

During the year, 88,086 maps and 15,847 publications were issued 
free of charge, while 4,187 maps and 801 publications were sold. 

The cost of the Revenue Survey of a square kilometre in 1902, was 
£E.7630, as against £E.9264 in 1901. 


TRIANGULATION. 


The minor triangulation of the Provinces of Kaliubia and Dakahlia 
was completed last year, as well as the greater portion of the major 
triangulation of Kena and Girga. In these last two Provinces, good 
progress was made with the minor triangulation also, Base lines were 
laid down and measured at Gebelain (Markaz Luxor) and at Ambir 
(Markaz Nag Hamadi). 

1998 square kilometres of major triangulation were completed last 
year, at a cost of £EOSS. 

The total cost of minor triangulation in 1902, was £E.1430. For 
this sum, an area of 1,400 square kilometres was completed. 


TueoporiTe TRAVERSING. 


9253 kilometres were chained last year and 27,661 points fixed at a 
total cost of £E.2922. 

This compares very favourably with the work done in 1901. In 
that year, the cost per square kilometre was £2200, whereas in 1902 
it was only £E.1440, for the same area. This is the result of improved 


organisation. 
Tur Revexve Survey. 


At the commencement of 1902, work was in progress in the Provinces 
ef Menufia and the Fayum. They were completed, though with diffi- 
culty, in time for the work of reassessment. 

By the end of the summer the staff was at work in the Kaliubia 
and Dakahlia Provinces. 

The total area surveyed in 1902 was 783,848 feddans, comprising 387 
villages. 

The average cost of this survey, per 100 feddans, including field 
work and records, works out in 1902, at £E.2100, In 1901, it cost 
£E.2582. 





ex G8 ane 


Captain Lyons gives an interesting table of the areas of holdings, 
which shows how largely the small plots preponderate, 


Tue Computine Orrice. 


With regard to Captain Lyons’ remarks upon the large amount of 
work done by the Computation Office in 1902, 1 must refer enquirers 
to his Report. I will only say here that the record is a most satisfac- 
tory one. 

His note upon the compilation of Calendars is worth reading. 


Tre MerreoroLoGicaL SERVICE. 


The chief work of last year, consisted in organising and systematising 
the Meteorological Reports received from the different Observing 
Stations. By the end of 1902, arrangements were in progress for 
commencing a systematic measurement of the rainfall in the Delta and 
the Western part of the Mediterranean coast. 

From the commencement of last year, monthly “résumés” of the 
weather were published, and forecasts were issued during the early and 
late months of the year. 

The Observatory at Abbassieh will very shortly be transferred to 
Helouan, where a new building is in course of erection, 


Tne Drawine Orricr. 


Mr. Hansard, the very capable Direetor of this Branch of the Survey 
Department, has succeeded in largely reducing the cost of map pro- 
duction. Thus, cadastral maps of a given size, now cost £E.0,720 per 
sheet, as against £E.1,725 in the year before. 

Again, in the Topographical maps, there has been a large reduction 
in the cost of production. 

150 copies of a single sheet containing 24 square kilometres, now cost 
£E.4,764, or 32 mills, per copy. This is about half of what the same 
sheets cost in 1901. 

The staff of this Office consists of 21 Europeans, and 64 Egyptians. 
Tt turned out 5,487 maps and plans in 1902, as against 1,331 in 1901 
and $74 in 1900, 

Mr. Kearney, an expert in photography, joined the Department last 
year, and in 1903, photography will be employed systematically under 
his direction in the reproduction of maps and plans. 


—ti— 
Tue Grornogtceat Survey. 


_ The arrangement of the Geoloyical Museum occupied a great portion 
of the time of the staff last year, It is now nearly complete. In the 
winter and autumn of 1902. Mr. Beadwell continued work in the desert 
north-west of the Fayum and considerably increased the remarkable 
collection of fossil animals found at this site. A set of duplicate 
specimens from this locality were presented by the Egyptian Govern- 
ment to the Natural History Department of the British Museum. 


Tue Laporatory. 


A large amount of useful work was done in 1902 by Mr. Lucas, the 
Officer in charge of this branch of the Service. 

Tn all, 562 samples were examined, of ores, building stones, cements, 
soils, ete., and fees to the extent of £F.116 were realised. 

In this laboratory, plrysical as well as chemical tests are carried out. 
One of its principal objects consists in the testing of building materials, 
such as stones, limes, cements, ete, 

A large stone-crushing machine has been erected. 

The gas testing laboratory will shortly be in working order and in 
future, the gas of Cairo will be tested regularly. 

Captain Lyons makes some remarks of great interest, regarding the 
adulteration of materials which is so prevalent in Egypt, and urges 
the more general use of analysis, in order to make sure that the article 
supplied is equal to that specified, 

An extremely interesting article, written by Mr. Lucas, has been 
mided as an appendix to Captain Lyons’ Report, regarding the soil 
and water of the Wadi Tumilat, 

There are many localities in which similar conditions rule to those 
existing in the Wadi Tumilat. Mr. Lucas’ words are worth quoting 
in extenso:—*The Wadi Tumilat may serve also as a type of the only ” 
“ way in which alkali lands can be reclaimed. There is but one ” 
* remedy and on the extent of the application of this, depends the ” 
“ degree of fertility to which the land will ultimately be restored. ” 
* The remedy consists of thorough drainage and frequent washing. ” 
“ Drainage alone is insufficient, and working without drainage is ” 
* useless.” 

* As supplementary aids to the restoration of the land to a satisfae- ” 
* tory condition of fertility may be mentionned, the special treatment ” 
* by chemical or other means of those parts where sodium carbonate ” 
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“* is known to occur in excess, and the cultivation, in the first instance, ” 


of plants that show a high degree of resistance to the particular " 
injurious salts that are found to be present.” 

“ The chemical amelioration of alkali lands consists in the applica- “ 
tion of gypsum, as described in page 17; other means are the addi- 
tion and ploughing in of sand, carbonate of lime, or lime, These ” 
methods are purely physical and act by making the clay more friable, 
more pervious to water, and hence more easily washed free from ” 
* harmful salts.” 

[ recommend these words to all Egyptian Agriculturists. [ would 
also draw attention to the remarks, in another portion of the same note, 
upon the injury cause to crops by the use of an excessive quantity of 
water for irrigation. 

Lastly, T would draw the serious notice of the Inspector General of 
Irrigation, Lower Evypt, to the following sentence :— 

* Certainly, the maximum amount of soluble matter, in the Wadi ” 
* Tumilat drainage-water is very low and this must mean, either ” 
* that too much water is being used, or that the water is not doing ” 
* all the work that it is capable of, in removing the injurious salts ” 
* from the soil.” 

Measures should be taken as soon as possible to register the quantity 
of water liftel, daily throughout the year, by the Kassassin pumps. 
Without this record, it is impossible to definitely arrive at an accurate 
knowledge of the quantity of salts removed from the soil. 


” 


* 


. 


. 
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Tue Starr or tuk Survey Derarruenr. 


Captain Lyons has rendered great service to Science as well as to 
Keypt. In addition to his survey and mapping operations, he has 
introduced a series of aecurate observations, which are of the highest 
scientifie value, and has so perfected his methods of observing, that 
Kyypt now takes a very high place in the list of countries which 
compile meteorological statistics. He has been assisted by a staff of 
very capable men, most of them experts in their own particular branch, 

T have already alluded to the good work done by Messrs. Hansard 
and Lueas. 

The following Officers of the Department deserve special mention :— 

Mr. J, Craig, in the Computing Office. 

Mr. Humphreys, in the Revenue Survey, Mr. Dowson, in the T opo- 
graphical Survey, and Mansur Bey Sidky, in the Observatory. 

Messrs. Barron, Hume and Beadnell, in the Geological Survey, 











oo 
HI—THE TECHNICAL SERVICE, 


The ‘expenditate ie 1902, excluding the Government Arsenal, was 
as follows :— 
£E. = Mill 


Permanent staff... 2.0 ee bee ote ove dee ae ee nee SESE BZG 
Temporary Ba ce SS. Ss EH Tose Sei opaa “taser cic cove ROE CGR 
General expenditure ... jis \adb Cie. ahh vise hey abe epee | A ee 
Materials and plant .., ... we « Y24 BRS 
Repairs and maintenance of Government steamers... 4930 842 


Total ... ... £EASIZA 261 
EEE 
This exceeds the expenditure for 1901, by LET21 362. 
The details of the last item, are as follows :— 
ek. Mill, 
Cost of working steamers... cc. cee eee cee eee tee ee BORG 769 


Repairs and maintenaner cov wae: 000 open bee; lake ase | ODE, Ome 
Petty expenses. i eee oie tae ee ee Se OD) ONS 


Total ... 2 SEA S42 


This sum does not represent the real cost of the ap-keep of these 
steamers, but merely that which appears in the Ordinary Budget, Thus, 
in 1902, the actual expenditure incurred was £E.7811,5, the difference 


being met from the Arsenal receipts, and the hire of the steamers 


themselves. 

The Nile Fleet now consists of thirteen steamers, and even this 
number is, at times, insufficient for the requirements of the Service, 
Many of them are very old boats, and require « considerable annual 
expenditure i in order to keep them in even an ses serviceable 
condition. 

The items of Permanent and Temporary Staff, ote. require no special 
explanation. They are practically the same as in previous years. 


Tur Government ARSENAL. 


The value of work executed by the Arsenal, in 1902, amounted to 
££E.28357, as against LE30474 in 1901. 
The following is a distribution of the charges -— 





ik. 
Work executed for Publio Works Ministry ... 2... 225 
n . » other Government Departments. Hib 
» private individuals... 0... 138 
Value of Coals and engine room stores for steamers 2748 
LE L857 


—— 
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The last item is included in the sum already mentioned as repre- 
senting the cost of up-keep of the Government steamers. 

The principal items in the charges against the Irrigation Branch of 
the Public Works Department last year, were 671 tons of steel pipes, 
163 tons of cast-iron grooves, and 3,680 pieces of Regulating sleepers. 

There has heen a reduction of 21,8 per cent in the cost of steel pipes 
in 1902. 

The rate, last year, was £E.12.27 per ton as against £E.15.7 per 
ton in 1901. This is due to the lower price paid for materials and 
also to the reduced cost of labour owing to the use of machinery. 

The value of work executed last year for the Tanzim Service, was 
considerably below the average, owing to the transfer of the Seavenginys 
and Watering Service to the Sanitary Department. 

The Survey Department was supplied with iron triangulation marks, 
technical apparatus, office fittings, ete. 

The machinery at the Arsenal was increased by a small portable 
hydraulic rivetter, a foree pump and a small centrifagal fan. 

The cost of materials bought for the Arsenal in 1902 amounted to 
£E15982. 

Of this :— 

en. 
née: 00m een, oie Lyin 
Seep Nb) Way. sen), vas 2359 


XE15982 


Materiul ordered from local merchants ... 
ut i. . Enrope,,.  ... 


The quantity issacd from the stores to the workshop amounted to 
£E15465 and £E.7T04 was issued to the steamers, 

The total cost of labour in the workshops, exclusive of the foundry, 
was £E.5088, 

Anis Bey gives an interesting account of the reduction in the rate 
of labour on iron and steel work, due to the introduction of labour- 
saving machinery, 
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: Rate of tabour t f 

Yan. alga eR neg ste 
es Sreuae L Oha; Mew jedé 248 
Wo bik faa Gass “gta mae 241 
UO i as bee a Sa 2.05 
Ne eee 1.49 


He, however, expresses the opinion that the limit of economy of 
labour has been reached in this direction. 


ply: 


His remarks regarding the economy which might be made, were it 
permitted by the Financial rales to lay in a stock of material in advance, 
are to the point. 


Tare Servier For THE REGISTERING AND SUPRRYISTON 
oF StTeAM Ewsatnrs. 


The work, in this branch of the Service, continues te he satisfactory. 

It has now been decided that, before this Service grants a license for 
a steam engine, it must ascertain that the local Provineial Authorities 
have no objection to make. 

The number of applications for licenses, Inst year, was 290, as 
against 323 in 1901. 

This, with 66 applications remaining for consideration from the 
previous year, and 27 demands received from the Mudirias for irrigation 
and industrial engines, makes a total of 383. 

Of this number, 319 were granted and 64 remained over at the end 
of the year for further consideration. Of those which received licenses, 
187 were examined and tested, and proving satisfactory, were allowed 
to work. 

At the end of 1902, 1,056 engines were working in conformity with 
the law. 

800) visits of inspection were made last year, As regards offences 
against the Steam Engine Act, the Service has been fairly sneeessful, 
having gained nearly all its cases in the courts. 

36 engine proprietors were prosecuted in 1902, of whom, 27 were 
called to appear before the Native, and 9 before the Mixed Courts. 

Two boiler explosions occurred last year, In one instance, two lives 
were lost. In both cases, the exuse of explosion was, that the boiler 
carried too high a pressure for corroded plates. 

39 licenses for irrigation fixed engines were granted in 1902. Tlie 
total number of duly licensed engines, of this class, at the end of lust 
year, was 816. The fees realised were £F.350, 


Quarry Licensts. 


85 new licenses were granted for quarries last year. 

The total number is as follows :—- 
Titre Por FE wve-can-ree- eee ivan, exe, yd gee, baw, BOD 
Licenses for a period of ten years 2. ee ee ABT 


Total... ... ... G13 


Ture Cextrat Stores. 


Value of instruments and camp equipments purchased in 1902:— 


£E, Mill. 

Purechused in Europe... cee see ree nee oe 485 O10 
Purchased in Egypt... 2, vee eee eee 464 88 
Made in Arsenal ..:0 2. cee cee cee cee ae 287 771 
Total... «. «.£E.1237 764 
oe cane 338 359 


Repairs to instruments ... < Xaes 
Total... ... ...£EU576 123 
—————— 


Articles to the value of £1.1791,025 mill, were delivered from the 
central stores last year. 


Tue Srare or rue TECHNICAL SERVICE. 


I haye nothing but praise to give regarding the manner in which 
the Director, Mohamed Bey Anis, bas controlled and worked the 
important branch of the Service of which he is the Administrator. 
The Egyptian Government possesses few better or more efficient 
servants than Anis Bey, He was very well seconded by his two 
principal assistants, Mr. C. Crawley, who is in charge of the Steam 


Engine Service, and Mr. H. Curtis, who is at the head of the yovern- 
ment Arsenal, 


IV.—THE MUSEUM AND ANTIQUITIES DEPARTMENT, 


The expenditure for 1902, under the Regular Budget, was as 
follows :-— 


£E. Mill. 
Peérmunentatal ... 0... oy, iv wea poe. ae 7269 = 806 
Temporary-stafE <0. 52,0 ck see Sone vee oe 3031 231 
General expenditure... ce cee see cee nee 2883 477 


Total... ... ...£EBIS184 514 





Each of these items shows an increased expenditure over that of the 
previous year, the total excess amounting to £E.849,159 mill. 


iy 
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To the foregoing is added :— 

£E. Mill 

Reevipts from Tourist fand.:. ow. BTM 500 

a » entries tothe Musenm  ... ... 625 450 

mat »  Sttle of objects... koe eee 926 610 

“ * Mieol-Bebekivs <i! “ts; Ga 378 582 

* + sale of publications ...0 4... 242 670 


Total... ... ... £5969 912 


It is satisfactory to note that, with the exception of the fourth, all 
the above reecipts show an increase over the figures for 1901. The 
total increase amounts to £E.717,157 mill, 

This expenditure is controlled by a permanent Committee, of whieh 
the Director General of the Antiquities Service is the President. 

As in 1901, a sam of £E4000 was granted by the Caisse de Ia 
Dette, for the compilation of the Museum Catalogue and for the 
repairs to the Karnak Temples. 

The expenditure on the latter work was £E.1899,599 in 1902, 
the balance being devoted to the production of the Catalogue, 

By far the most important work of last year, was the transfer of 
the collection from the Giza Museum to the new building in Cairo, 
Preparations for this work were commenced some two years before, 
and a temporary line of railway was laid down, connecting the twe 
buildings. The removal of the cases commenced on the 3rd of Deeem- 
ber 1901, and by the 15th July, the last train-load of objects was 
removed from Giza. 

By the 10th of September, the collection was arranged and classified 
in the new building, and on the 4th of November, the Cairo Museum 
was inaugurated by His Highness the Khedive. 

Mr, Maspero gives a long and very interesting account of this work 
in his attached report, T will only say that the completion of such a 
work, in such an incredibly short space of time, and, moreover, without 
any loss or damage to the collection, reflects the highest credit port 
Mr, Maspero and his whole staff. He personally superintended every 
detail, and to him and all concerned, the thanks, not only of the 
Egyptian Government, but of all interested in Archeology, are due. 

The sum allowed for this transfer, in the estimates, was £E.8500, 
By the end of last year, £E.7892,297 had been expended. 

I will briefly indicate those points in Mr. Maspero’s report: which 
seem to me to be of the greatest interest, but the report itself is well 


worth perusal. It gives « very full account of the work done by the 
Service in 1902. 
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As was the case last year, Monsieur Maspero draws attention to the 
damage which regrettably continues at many of the sites. In some 
cases, this damage is merely due to the natural causes of decay, and 
in the case of Beni Hassan to an accident, viz, a violent storm, which 
filled the tomb in December last. 

In ove case however, he reports wanton damage, a European lady 
visitor having destroyed a portion of the painted pavement at El 
Amarna with her umbrella ! 

He also notes the fuet that the vibration, caused by the steps of the 
large number of tourists who yearly visited the Royal tombs at Thebes, 
is slowly but surely causing damage to these monuments, by causing 
portions of the frescoes on the walls and roof to fall down. 

212 watehmen are employed upon the monuments in the Provinces, 
ata cost of £E.2853,600, Even this number is reported as insufficient, 
and in spite of the activity of the Inspectors, illicit digging still takes 
place to a large extent. In many localities, organized bands of thieves 
exist, who, at times, do not hesitate to show fight when surprised hy 
the euardians of the sites. 

The principal repair works executed last year, were at Karnak, 
Abydos and Edfu. At the two latter places, iron girders were intro- 
duced into the roofing, but at Edfu, the stability of the building is 
threatened, and repairs upon a considerable seale are to be undertaken 
in 1903. 

At Karnak, the foundations of eleven of the fallen columns were 
rebuilt, and in the last week of December 1902, a commencement was 
inade with their reconstruction. 

Repairs to the superstructure of the Philw Temples were also carried 
out, at a cost of LEGTAS6G. These repairs, which chiefly consist of 
cement pointing, can hardly be considered as adding to the beauty of 
these building, and, moreover, have been introduced in places, many 
metres above the highest level that the water ean ever possibly reach, 
Mr. Maspero states that the sand-stone blocks, which are now inundated 
by the water of the Reservoir, absorb water with a disquieting rapidity. 
In places, the damp has risen by capillary attraction some two metres 
above the highest water-level. 

Some damage was caused lust year, by tourists endeavouring to piss 
through portions of the Temples in boats. This practice will not be 
permitted in future. 

£E.2159 466 was expended on the repairs to LS monuments, exclud- 
ing Karnak and Philew. 

Electric light has been installed in the Royal Tombs at Thebes, at a 
dost of £E649,092, 
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A new law, regulating the different questions connected with anti- 
quities in Egypt, was drafted in 1902. At the end of the year, this 
was still under consideration by the Government lawyers, but it is 
probable that it will be presented to the teyptian Government in the 
course of the current year. 

In order to apply this law to Europeans, the consent of all the Powers 
(14 in number) will be required, Experience has proved that this 
consent will necessitate a very considerable lapse of time to obtain, 

Monsieur Maspero gives a long account of the progress made, in the 
way of excavation, last year, both by private Societies and individuals, 
and by the Museum itself. Some interesting finds were made, amony 
them fourteen Colossi, one of them of an unknown King, at Karnak, 
and the tomb of one of the earlier Kings at Sa°ara. [ would refer 
anyone desiring information upon this portion of last vear's work, to 
Mr. Maspero’s Report. 

Considerable progress was made with the Museum Cutalozue last 
year. Four new volumes have been published, viz: * Vases en Faience,” 
“Greek Pottery,” “Royal Tombs and Monuments” and “The stelw of 
the Middle Empire.” 


Five other volumes are in the press and six more are in course of 
preparation, 


Tue SvTary or tHe Anvriguities Devarrarny. 


Of Monsieur Maspero's own services itis searcel ¥ necessary to speak, 
His reputation both as an Egyptologist and as. an Administrator is so 
high, and is of such lony standing, that any words of praise from me 
would be superthuous, 1 will content mnyself by saying that, since he 
returned to Egypt and took over charge of the Service, some two years 
ago, the improvement in the working of every branch has been 
remarkable, 

He has a very capable staff to assist him. Among them VT imay 
specially mention the following names :— 

Mr. Quibell 

Mr. Carter 

Mr. Brugsch Bey 

Mr. Basile 

Mr. Daressy 

Mr. Barsanti 

Mr. Legrain 

Ali Eff. Habib 

Mahmoud Eff. Mohamed. 
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The permanent staff employed upon the Catalogue consisted of 
Messrs. Von Bissing, Edgar and Lacan. The following Gentlemen 
kindly lent their assistance during last winter: Messrs. Newberry, 
Spiegelberg, Daressy and Ahmad Bey Kamal. 


V.—AGRICULTURAL RAILWAYS, 


Only thirty-seven and a half miles of new line were added in 1902, 
but eleven more were under construction at the end of last year. 

The total length of existing lines on the 31st December, 1902, 
was 663 miles. Applications have been received for 312 miles more. 
A stearly improv ement is manifest in the traffic receipts, (hoth eouching 
and woods ) in two of the Railway Company, wiz, the * Mansura- 
Mataria” and the “Delta Light Railways,’ 

The total receipts for the three Companies were as follows :— 






















































; . : Nov of | Conch Tote of Receipt 
NAME OF COMPANY, pasronerte poner er Pa went PF on prae v receipts. 
“ek. £K. £1", 
(1) Mansoura-Mataria...| 617448 14477 55.008 TA80 210 
(2) Delta Light Rail- 
WAYS oe. nee aoe eee} BLL AAS HHool 463,028 47200 125610 
(3) Fayum Railways 2.) 439.993 705 75,550 4050 12130 


The above figures, as regards the first two lines, show « considerable 
increase over those of the previous year and prove that these lines 
meet a great public want, They are not only a convenience to those 
who use them, but « real benetit to the country. 

The rates of increase are as follows :— 





j a 
sadainy spar © | Toceense tm goods traffic. 


Mansura-Mataria Railway ... 5... 1 per cent. ? per cent. 
Delta Light mona ty west S¥e seta mbes Wa ie _ 
Fayum Railways .:. es eee veel) No returns were given for fast year. 


The total yearly receipts upon the Mansoura-Mataria line have risen 
to £.E.320 per mile, and to £E.253 per mile, upon the Delta Light 
Railways, 
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The ratio of working expenses to gross receipts shows, in. two 
instances, an improvement upon the year 1901, 





Hatin of working expenses to gross receipts 


101 ane 
Mansoura-Mataria Railway. ... ...) 35.8 per cent, 554) per cent. 
Delta Light Railways... o. 1. ..[ T20 2.  « O06) 2. ns 
Fayum Railways... ... 1. 4. ..| BOB. . 92.5 





Each Company has tried to increase the coaching trafic by reduction 
of the passenger fares. he experiment has not been altogether sue- 
cessful, and it would appear that the lowest limit in this direction has 
been reached. The Delta Company has been obliged to revert to the 
higher rates. 

Both the Delta and Mansura Companies are now in a flourishing 
condition, and compare favourably with similar systems in Europe. 

As regards the Fayum lines, it is impossible to give so wood # report. 
This is much to be regretted, as this is the first instance of a purely 
native Company existing in Egypt. 


TeELErHONES AND TELEGRAPHS. 


The Mansura-Mataria Company, and the Fayuimn Company, have a 
wood system of telephones throughout. The Delta Company has a 
partial system of telegraphs, to which they added 55 kilometres last year. 


Coxnection with Stare RAmways. 


Through booking is now allowed to the companies with the State 
Railways, and transshipping platforms, to facilitate the transport of 
goods. are beiug erected at certain points. Mr. Grmn points out that « 
great deal of traffic ix lost owing to the delays at the joint stations. 
These are probably due to want of cooperation. 


ACCIDENTS, 


No aceidents to passengers have heen reported. although several of 
the employes have been killed during the year. 
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VIL—THE ZOOLOGICAL GARDENS, CATRO. 


This yarden was transferred from the Ministry of Finance to that of 
the Public Works in June, 19()1. 
The total receipts were as follows :-— 


ee. Mill. 
Balanse-credié For 00) asc tee ca ile. eis ees ed om SL 632 
Government grants 42.0 62.0 nek ee vee nee nee ee vee SITS 000 
Gate PODRINR sic. ans cet. wie ener, Sam eee jose) see: ieee DORR GOD 
Misccllaneous, ct, 02. ese eee tee cee eee tay, A0e ee 43 271 


Total... ... LEB.0G8 535 
The expenditure was... .. LHASTS 7 


Bulanve toeredit ... ... EB. 191 386 
Sa 

There was a Jarve falling off in the vate receipts last year, owing to 
the prevalence of the Cholera epidemic in Cairo, throughout the sum- 
mer months, 

A good deal was done in the way of improving the buildings and 
affording better accommodation for the collection. 

A “Tropical house” was built. The Bears’ house was altered and 
repaired, new cages for the Birds of Prey were constructed, and a 
large amount of alterations and repairs was executed on the different 
sheds and puddocks. 

The number of animals, alive in the gardens at the end of last year, 
was $23, comprising 211 species. 

338 additions were made to the collection in 1902, of which perhaps 
the most important were an Addax, a Leucoryx, three Whale-Headed 
Storks and two Secretary Birds. 

In January 1902. ninety live animals were despatehed from the 
Soudan to Giza, of which eighty-eivht reached the gardens in safety. 

Captain Flower, the Director of these gurdens, has done wonders 
in the way of bettering the condition of the animals and birds under 
his charge, of improving their accommodation, and in adding to the 
collection. He has devoted his whole time and energy to this work, 
and the result is extremely sutisfactory. 

[ hope that, in time, these gardens may develop into a tine collection 
of purely African animals. There is uo doubt that such a collection 
would be of immense interest, and might be developed in Cairo, without 
serious difficulty, if only funds were forthcoming. Tt is to be hoped 
that some day, the artificial lake may be turned into « Hippopotamus 
pond, and that a new reptile house and a new monkey house mniy ere 
long be constructed. 
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VIL—THE CENTRAL OFFICE. 
The following is a detail of the expenditure:— 


£E. Mill. 

eecenent eis: tab caphi_ lean; she) Aas Waele eee! ees 24824 709 
Sed ay ene Vice a ce Te oe 1981 856 

General xpenses vets “Sis Geeayi due) rane ftassl: Suki ‘ous 4149 941 
Mistértal, ftientture, Gh. <0. ccc> onsi ese \.0ue' tee: -ace 12 100 


ew works ... 


Total... ... ... £B41570 695 


This shows a reduction of expenditure, as compared with 1901 equal 
to £E.1101,356. Only the last item in the above requires special 
remark. The charges are thus described:— 


£E. Mill. 
Cairo Opera House subvention and Staff aus) 5Ris 6121 200 
Maintenunce of nbove  .. cee kek ccs bee nee eee 1275 959 
Zoolowinal Gardens: sc (shi sa aS GE ee EK 2159 000 
Arab Monuments bse otk josey Sed: cece Gee, anut Yess 925 980 
Sundries Seoauate 


oe 120 000 
Total... ... ... 2.10602 689 


The expenditure shown above for the Zoological Gardens does not 
represent the total, In Captain Flower's report, he bas included the 


cost of the new works, which appear, most of them in another place, 
under the head of Public Buildings. 


THe Srarr ww 190%, 


Monsieur Boinet Bey, the Secretary General, has continued to render 
me the most valuable assistanee. He is a most efficient addition to the 
staff of the Department. 

As regurds Mr. Farid Bey Babazogli, the Chef du Service Admi- 
nistratif, “Ecan only again say what T have said yearly in these Reports, 
that he is quite one of the most hardworked and capable s servants of 
the Egyptian Government. 


The staff, as a whole, has worked hard and fairly well, 


W. BE. GARSTIN, 


Under Secretary of State 


for Public Works. 
Cairo, the 4th June, 1903. 
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ADMINISTRATION REPORT OF THE IRRIGATION DEPARTMENT 
IN UPPER EGYPT FOR 1902, ; 


Part I.—IRRIGATION AND DRAINAGE. 


Sroviox [—THE NILE, 


The level at Aswan on the Ist of Jannary was R.L. 86°86 which is At Aswien, 
81 below the average for the 30 years, ending 1892, and, with the 
exception of the Ist of January 1899 and 1900, the lowest level on 
recor] for that date, It was however better by 97 centimetres than 
the record low level which occured on the Ist of January 1900. 

The rate of fall was about normal up to the 6th June when the mi- 
nimum level of 84°43 was reached. This minimum level is 0°58 below 
the average, and was reached 11 days later than the average date. 

The rise at first was fairly satisfactory, the level reached on Ist July 
being 85°42 against 85°10 in 1900, and 85°24 in 1899. From this date 
on the rise became slower and slower, and on 21st of July, the gauge 
only recorded a level of 86°66, the lowest level on record for that date. 
On the 1ith of August the level reached was 89°42 wich was 144 metres 
helow the level for the sume date in the record low years of 1877 and 
1899. Matters now looked very serious as regards basin irrigution in 
Upper and Middle Egypt as little appearance of improvement was 
shown by the Southern gauges. However, from the 16th of Angust the 
Blue Nile began to rise fairly rapidly, and on the 3rd of September the 
Aswan guuge reading was only 15 centimetres lower than that for 
the same date in 1877 and 54 centimetres lower than that for the 
corresponding date in 1899, 

From the 3rd of September matters began to improve rapidly and by 
the Sth of September the curve traced by the river levels at Aswan had 
eressed that for 1877 and reached that for 1899, Seven days later the 
curve for 1888 had been crossed, and the level on that date was in 
advance of those for the three years of previous minimum floods. The 
maximum reading of 14 Pics or R.L.91-72 was reached on the. 17th 


At Asyut. 
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of September. This maximum was 1°18 metres below the normal, The 
level now held up well and the fall was gradual, The curve traced by the 
levels of 1901 was crossed on Sth of October, and on 20th of October 
the levels for 1900 and 1902 coincided. In other words on Sth of 
October the level was only 81 centimetres below the normal against 
2°67 metres below the normal on the 17th of August. 

From the 20th of October the fall was normal. The level on 31st of 
December was 86°55. This is 1°12 below the normal, and the lowest 
ov record with the exception of 1899. A start however was made with 
filling the Aswan Reservoir on the 20th of October, 0 the levels recorded 
by the Aswan gauge after that date are not comparable with those of 
previous years. Judging from the levels recorded by the Wadi-Halfa 
gauge the level at Aswan on 31st of December should, had there been 
no holding up at the reservoir, have been about the same as in 1900 or 
70 centimetres below the normal. 

Summing up, the summer level was poor and corresponded closely 
with that of 1899, the lowest yearon record with the exception of 1900, 
The rise commenced somewhat late bat was at first satisfactory. From 
the Ist of July the rise beeame extremely slow, and record low-levels 
vbtained up to the end of August, After this the levels began to im- 
prove. Although the mean flood levels were no better than those of 
the record low years of 1877 and 1899 the flood must be regarded as 
more favorable for basin irrigation than that of either of those years 
owing to the more advanced date at which the maximum level was 
reached, 

The following statement shows the average of the tlhily gauge 


readings at the head of the Ibrahimieh Canal during the summer months 
of 1902 and in typieal years. 


AVERAGE GAUGE-TRADINGS AT ASYUT DURING 





Yr: Natare of 

April. May. June, July. repre Peewee 
WROD resay sth 46°50 45°91 45°47 4°52 High. 
TBD? ice, <oe 45°52 45°13 44°87 47°25 wir, 
5: 1) TN aoe 45°03 45°15 45°42 Weg Low, 
ISRO ose. ss 44°00 44°75 44°57 45°60 Very Low. 
ASE okt. lek 45°24 44°77 44°58 45°55 ‘flo, 
ROO beac ass 44°89 44°58 45°17 40-19 ilu. 

z ; Regulation first 

1902), <... sis 46°24 45°26 Med 46 


nade on Asynt 
\ Barrage, 
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Owing to regulation on the Assiut Barrage the levels during May 
and June were higher than those for any previous year, 

In the interests of navigation on the Ibrahimich canal, the cill of 
whose new head has been built one metre higher than the previous 
true-hed level, regulation on the Barrage commenced on the 3rd of 
February. 


The following were the various jnstrnetions issued for conduetiy 
regulation :— 


wv 
ed 


On the Lith of March to let the level up-stream of the Barrage fall 
to 46°50 and maintain it at that, 

On the 13th of June to reduce the level up-stream of the Barrage 
to 46°20 and maintain it at that level till the river begun to rise. 

On the 16th of Jnly to keep the down-stream level constant, anc 
allow the up-stream level to rise to 4640 aud after that level had been 
reached) to maintain a constant difference of 15 centimetres between the 
up-streamn and down-stream levels, 

The above instructions were followed pretty closely. The up-streant 
level on the 3rd of February was 46-46. 

By the 24th of March it had reached 46°50, and remained at that 
level up to the L0th June. On the 19th of June it had fallen to 46-20, 
and continued at that level to the end of the mouth. The minimum 
upstream level reached was 46-16 on the 27th of June. This level 
allowed a depth of 1-41 metres on the up-stream lock-cill, 

The river began to rise from the Ist of July and on the 15th of July 
the levels up-stream and down-stream were 44°28 and 46°17 respectively, 
From the Ith of July the difference between the up-stream sand 
down-stream levels of 15 centimetres was maintained, as closely 


us 2 
rising river admitted of, till Hood regulation started, 
Onthe 10th of August, seeing the very low level of the river, it was 


determined in the interests of Hood irrigation to raise the level above 
the Barrage, Accordingly on that date a commencement was made 
with lowering the bottom gates. By the 16th of August, all mutes 
both top and bottom were closed. A head of 1-30 metres was thus 
induced on the Barrage. The maximum level attained up-stream of 
the Barrage was 51°90 on the 19th of September on which date there 
was a head of 0°97. On the 27th of October regulation ceased and the 
Barrage was fully open on the 29th of October. The average maximum 
Hood-level at Asyut is 52°17 so the timely measure of regulating: on 
the Barrage afforded a very fair food supply in the Ibrahimieh canal. 
and converted what would have been a disastrous year for Middle 


Egypt into one of very fair flood irrigation. The diagram on 


oa 


Chatige at 
first Cataraot. 
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Plan I] shows the effect of this flool regulation on the gauge at 
the head of the [brahimieh canal. 

Owing to the completion of the Barrage the Asyut gaugeis no longer 
available for purposes of comparison so it is necessary to refer to some 
other gauge not affected by that work. The Sehag gange is as good as 
any, The following statement gives the average of the daily gauge 
readings at Sohag for past three years :— 







AVnmaGe GAUGE Rrapings at Soman Drums 
A AHKs, 





YEAR. 








April, Muy. Jue duly. 
















Very Low. 
Low, 
Low. 


53°53 dbs a6 4°78 
53°99 53°73 5883 5°40 
54°02 aM Taos pi ha 


BOW s00, cove | vse 
WOU rey) -eee) eer 








The maximum and minimum levels at Sohag for the years included 
in the above table were as follows :— 








> Maximum Minit 
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The following statement gives the highest and lowest levels recorded 
above and below the Ist cataract for the past six years:— 




















Mixiatm GA0KE Reagings MAXIMUM Gavan Reanmnes. 
Yuan, 

Philo, Aswan, [Diverenee] Phils Aswen, | Differmner. 

tm, mm, 

WBOEss. cae: one: cosh ier OU S502 1° VFS 2*80 B15 
IB9R... we wee wee] BOTH | SETH] 5700 | 99-05 | 98-63 | 3-49 
100. as xe wf SOTO) (BS*EG: | F3G SFM) | GLGT | 33: 
SOD! a0» eee see] aoa S4°07 71s OS* 54 W291 a 63 
IM)... sce wee eee] POI | Rb beat 09-07 | O2-s2 | G25 


HW... oo weaved DEMO | 84°43] CGF “770 | 91-72 | 5-48 





The levels on the Philae gauge were atfected by the Reservoir. The 
entire food discharge was passed through the Reservoir sluices. Com- 
paring the maximum levels of 1899 and 1902 the afflux induced by 
the dam would appear to be between 60 and 70 centimetres. 

The river gauges south of Aswan recorded during the year were on Biver Ganges 
the White Nile, Gondokoro, Nasser (ou the Sobat ), Fashoda, Duent ; Aswan. 
on the Blae Nile, Roseires, Sennaar, Wad-Medani. 

The Gondokoro gauge was washed away on the 12th of November 
and replaced ata different site. Records for the Nasser gauge were 
only received up to May. Records for the Fashoda gauge were 
received from February to March. The Blue Nile gauges were steadily 
recorded, us were the Khartoum, Berber and Halfa gauges. The Athara 
yauge jyas recorded during the flood from 2nd of July to 20th 
Noyember. The following statement gives the maximum and minimun 
levels observed on the gewuges in the above list for which unbroken 

records were kept during the year — 
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The ay erage maximum gauge reading on the Halfa gauge for the 
past 12 years is 8*28,so0 the maximum level attained on that gauge 
during the flood of 1902 was 1°13 metres below normal. 


Seovies Tl.—SUMMER IRRIGATION. 


The volumes entering and utilized in the Lbrahimieh Canal during 
the summer months of the last eight years, and the very low years of 


1889 and 1892 are given below in cubic metres per sec.. toyether with 
the dates of complete closure of the Deirut escape :— 











APKIL, May, | Jose. Date of 

Yuan: complete chusure 

Discharge | Discharge | Discharge | Discharge | Discharge | Discharge vf the 

at head. | utilize wt hond. | utilized. | at howd. | utiliza), | Veirut Escape. 
Isso} 37*1 s7*1 42°35 B2°5 26r4 2:4 | 120 Fewnars. 
1s02] 48°4 4584 36°1 Boe 29°35 29° Yel Maret 
1895 | 121°2 S4°2 H2°% S77 81-7 S17 | taeh stay 
1806 | L00+2 So°2 7 THT 46 H4°6 | vn apes 
1807 | 115°4 Sid 100°9 Sle4 $2°8 S275 | eh Ma 
1898 | 62°7 62-7 ye ba) ae’ 473 AT*3 | sett) Muyo 


IS09 | 145°1 96°S | J25°5 | 118-4 B3*0) S3-0 Ise June. 
a 2 LALO [Pah | (ADs | f4Gsd [Gee Pedeuary, 

‘ 4 t ! ‘ “ 
L900 46 4] 4 0 i 46°6 | 418 ) O4-6 Loa t Nhe meaty ape 
OL] dsed 48-4 aie ied Het Het | aeth Pebemaey, 

1eth te tinh January 
(th Jan to tnd Beth 

tah Marts auth Mer 
far June to oth July 
Vb July te both Get, 


12 | s2es Dnt Wis O17 Lh 7 ited 


The average discharges recorded in this table are based on discharges 
observed on the Ist and 15th of each month, each discharge given being 
the average deduced from three observed discharges. The frequent 
openings and closures of Deirnt Eseape were due to regulation ou 
Asyut Barrage which gave bigger discharges in the canal than required 
at the beginning of the year, and later on necessitated regulation of 
supply between Middle Egypt und Lower Egypt. The arrangement 
made for this regulation was that the levels in the Middle Egypt Canals 
taking off at Deirnt should be maintained 10 centimetres higher than 
1100 so long as the Aswan gauge continued to fallat the same rate as 
in 1900. Under this agreement the escape remained open from 25th 
of March to 27th of June and again from Sth to the Lith of July. 
Similar regulation was not necessary in 1901 as, owing to the unsatis- 
factory condition of its head in that year, the Ibrahimieh drew a poor 
supply during the summer, 

The Fayoum supply was regulated by maintaining the level at the 
head of the Bahr Yusef 10 centimetres higher than in 1900 under the 
agreement with Lower Egypt, 

The minimum discharge of the Bahr Yusef below Laban recorded 
(laving the year was 578,749 M" per day, So this must be added 
220.579 M* on account of the Hussan Wassif Canal, the new supple- 
mentary feeder for the Fayoum taking out above Lahun, which mikes 
the minimum discharge entering the Fayoum 799,328 M* per day, 
The mean of five previous low Years since 1891 is 765,948 M* per day, 
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The mean for four high years during the same period was 1,739,656M* 
per day. 

The mean discharge of the Bahr Yusef below Laban from the middle 
of April to the middle of July was 1,300,000 M" per day. The mean 
discharge of the Hassan Wassif Canal for the same period was 300,000 M’. 
Hence the mean summer discharge entering the Fayoum may be taken 
as 1.600.000 M! per day. The area under summer crop in the Fayourn 
is wiven as 47,142 feddans from which a duty of 34 M* per feddan per 
day is deduced. From the middle of May to the end of June the mean 
discharge was 1,120,000 M® which gives a duty of 23:8 M* per feddan 
per day. The yeneral opinion during the summer was that the erop 
would show « large increase on that of 1901, but according to returns 
it was smuller by 6,812 feddans. 1 have vot much faith in the accn- 
racy of the said returns. 


Rotations were commenced on the dates shown in the Following Rotations, 


statement :— 





Date of commeueing 
* om 4oa0 p 
Provinces, CANAL, Ritations 











Ayub: (sss eee xe cases Babilfyalh ct. sce: sc] Tet “April. 
ASYUt wee eee see nee one Deirutiyah 2. 0.00 2 .{ Ist. April. 
Minin... see eee see see] Tbrahtimiyah... .. +. ++] 20th 2 reb. 
BoniSue ose see see} Tbrahimiyah... 2. on. ae 20th March. 
Foyuin oc. ee ce cee eee} Baie Yosef and branches...) 13th April. 





There were three classes of rotations of increasing severity as shown 
in the following table ; — 


Fangvescy ov WATEHINGS. 



















Hiass. | Preron on Barone nn’, AsyuT, 
Mivia. Rent Stef. 
Sehiliyah. | Deirutiyah, 
1. | lst April to Lith April. —_— Onec in 10 days 


—_ Ouew in 19 dase 


Istof April to 19th April. — 
20th Mareh to 27th April, |Onee in} Odags 
20th March io 24th May. - fuer 
Il. | 17th April to Sth May. - 
» | 20th April to I1th May, _ 
«+ | 28thApril to 19th Moy... [Once in 22 dayy 
» | 25th May to 17th Jnne. - Once in 2d days = - 
ITI, | ith May to 24th July... _ a Onew in 20dars = 
4 | 12th May to 2ath Joly. - — — Onve in 26 days 
» | 20th May to 1th August} (love in 24 dary — — _ 
«~ | 18th June to 9th August — Onew in 26 days — _ 


One in 19 days os 
— (iow in 2 bday 


days 





The cotton 
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Rotations commenced in the Fayoum on 13th of April and ended on 
30th July. The arrangement described in last year’s report was adhered 
to and worked satisfactorily. 

The low flood supply in the Yusufi necessitated partial rotations in 
the Fayoum during the second half of September. 

Rotations were enforced on the Bahr Yusef lifting machines from 
Ist of June to 25th of July. The nature of the rotation was 6 days 
working and 12 days stoppage. 

The areas under cotton irrigated by the Ibrabimieh Canal and its 
branches in the past six years are as follows:— 


TRTBOT: cu5e coig; iv: cose saa ais ccs cco’ | RODS Reddans 
ROWS Tere. eb; coh ore Toe, tacit seks Fae TOO.005 
PEDO: Sco cae! Se Loe VG) Be Sag <Sse  SSOT 
AR'SGOD: <5, sec sie Grd ccs Vin. EE Jex 02,842 
LE 1 a ee ee. Se Cae is 105.750 
TRIOS: ot Ses Ar Ga A St Se eS 95,356 
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The following statement kindly furnished by Mr. Wakeham, Agent 
of Messrs. Carver Bros. in Upper Egypt, shows the out-turn of the 
ginning factories in the different provinces during the past 10) seasons, 


































































< : 1“ . Average prine 

SRASON. Minin, Ben Suet. Fayoun wee Kanha: 
“.T. 
1893-1894 BO,000 5.000 75.000 LY0,000 210 
1894-1895 50,000 120,04) 80.0000 260,000 165 
1805-1896 82.000 150,000 130,000 302,000 2 
[896-1597 107,000 154.000 138,000 S89.000 a 
[897-1898 125,000 178,000 163,000 466,000 162 
1SPS-1800 74.000 143.0100 137,000 304.000 lan 
L899-1000 105,000 139.000 170,000 414,000 AN 
LEMKE TOO} 104,004) 131,000 130,000 363,000 275 
LW -1 902 128,000 174.000) 130,000 432,000) a 
1W2-19038 162,000 165.000 145,000) 472,000) 27h 


8gNa603g03o3oq0]oH»}—>—=_ SSS 


The out-turn was therefore a record one. The out-turn works out 
to 4,97 kantars per feddan against 3,92 kuntars and 4,1 kantars in the 
two previous seasons. As the out-turn was commonly reported to he 
below rather than above the average the area reported as being under 
cotton is probably a yood deal too small. Thave remarked above on the 
sinall Sefi area reported from the Fayoum where the reports of the 
Chief-Engineer led one to expect a considerable increase in area. An 
actual check of the figures submitted by Omdehs in the case of afew 
villages would be interesting. 
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The following statement gives the area of feddans of cotton irrigated 
by the Thrahimieh Canal in the different Provinces during the past five 


years : — 









Minia. Beni Suet, TOTAL. 
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Lats LYS80 26,253 100,005 
1800) 20,576 22.277 MW) S87 
L900 27,912 26,086 02,842 
L901 26,590 S177 105,750) 
12 26,085 27.108 95,356 


The figures for Minia and Beni-Suef include an area of 7,224 feddans 
irrigated from the Bahr Yusef. Areas irrigated from the Bahr Yusef 
are included in the totals for previous years, correctly so I think, as the 
Bahr Yusef isas much a branch of the Tbrahimieh as the Deirutiyal or 
Sahiliyah Cunals; comparing out-turns with average, the area given for 
the Fayoum for 1902 is either too small or that given for 1901 is too 
big. Besides the areas included in the above table there were 380 fed- 
dans of cotton irrigated in hoshahs above Deirut and 4,257 feddans 
irrigated from wells in the Beni Suef basins. 

The following statement gives the quantities of eane erushed in the 
chief factories in Upper Egypt, and the out-tarn of No.1 Sagar, during 
the past five seasons:— 
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Sugar Cane, 
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follows;— 
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The following statement wives the areas under sugar cane irrigated 


from the Ibrahinich Canal in the different provinces during the last 
five years, and the 
and wells :-— 


area grown south of Asvut irrigated by river pumps 
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Grand Total, 







































1808 W883 | 35.282 | SaRB 51.352: — ~ 

[R09 Y473 | 33,829 | 7082 51.061 = _ ; 
1900 8,052 | 22.1391 5.670 6310 | 17440] 53.759 

1901...) 12780] 2R41s | Gas9 ISIS | 14592] 62.615 

m2...) 1519 | gegod | a 725 45,047 | 15,00 62,038 





The aggregate urea under sugar and cotton north of Asyut shows a 
decrease as compared with 1901 of 14,540 feddans, but the record 
out-turn of cotton makes this decrease in area very doubtful. 


The following statement gives the areas of Summer durah or“ (Jedi 
grown in the basins of the different provinces daring the last four years:— 
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The total number of kaptirs crushed anil the total out-turn of No. 1” 
Sugar for each of the five years included in the statement are as 
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In Beni Suef Province an area 4,237 feddans of cotton was irrigated 
from wells in basins which accounts for the shrinkage in area under 
Qedi in that Province. 

The area of Nabari durah sown in the southern provinces is estimated Maize and 
at 164,692 feddans. The average area for the three years 1899-1901 "'""" ""P* 
was 144,205 feddans. In the very low flood of 1899 the area was 
155,000 feddans. The yield of the Nabari crop was good and the 
Winter crop is a promising one. 

The total area of summer crops irrigated by the Lbrahimieh canal, duty o€ water. 
according to figures furnished by the chief Engineers, is shown in the 
following statement:— 





































PmMovINeR. Cotton. Sagar Cane, | Seth Derwh. | Other Craps, Total. 
Asymt .:.0 3. 1824 10182 15,172 27.600 
Minin ... 0... 24598 YRBAG 7.205 1324 
ag Suef 21.506 5,725 283 29,201 

ayourn 4024 790 {7142 
Totals... ARLA2 4,522 22,720 YAS Li ALT 

Add for area irrigated From Bahr Yusef and in’ boshas south of 
BRE ss dione) Comet CT WARE cops ites = ose: ieee ty in ansi pros ieee TH 
trun Total... 173.021 








The mean discharge for the summer months April to June utilized 
in the Ibrahimieh Canal may be taken as 5.399.445 cubic metres per 
day. On the area of summer crops given above this discharge gives a 
duty of 31,2 cubic metres per feddan per day. Judging from the out- 
turn of crops and the severity of the rotations required it is probable 
that the area given as under Sefi erop is too small and the above duty 
consequently too low. 

The mean and minimum discharges recorded during the year in the 
Lbrahimieh Canal and Bahr Yusef are as follows:— 
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Taking the areas in the different provinces we obtain the duty of 
water in each group as follows:— 











Total Area Duty ey Sree: 

Paovixer Ratibe ou thins miniream 
Asyut, Minia, Beni Suef aud Fayoum... ...[ 173*021 M2 246 

Minin & Beni Snef to ether irrivated from 
Thrahimieh canal only weeLy Siew 26h 
Beni Suef alone irvignted ‘from Ibrabinsieh. 20°29) 24°) 20H 
x 34-4 é 
Weyoums: ss iad ac RE Ca a i] STE eg lind 
t 26°8 | 

Minia alone irrigated from Tbrahimieh. ...) 61°324 Sh-4 e7 





In the ease of the Payoum the larger discharge is the mean discharge 
from the middle of April to the middle of July, and the smaller the 
mean discharge from the loth of May to the end of June during which 
period the supply was short, According to the above figures Beni Suef 
did not fare nearly so well as Minia, but the absence of complaint from 
the former province lead some to suspect that the explanation of the 
disparity in the supplies is probably due to incorrect returns of aress. 


Seerios [TH.—FLOOD TRRIGATION, 


The diagram on Plan [| shows the Aswan tlood gauges for 102, 
IST7, ISS8S, 1899, the four years of very low Hoods for which records 
exist. The cyele of eleven years has heen broken, the last very low flood 
having occured in 1899. 

The following statement compares the maximum and mean flood 
gauges at Aswan for the four years shown on the diagram :— 





Wi? TASS 





Awteas Hane Besos iS 
Catiae Gatun: {rane 
Htrewtiong,| MMT apewatione.| PMT pectin. | EME 














rm & rm A rm Me 


Muximum newding ..) 1 10 [ith Sept) 1 [ated Aug.| 18 22 ]ith Sepe, 
Mean of 40 dave end 

ing the 24th Sept. ..| 12 20 = 13 ev - sou — 
Mean oof irrigation 

south of Sohag. Lith 

August to ath Oet —] Jy 19 =a 18 15 as {2 17 
Mean for irrigation 

north uf Sohag, 1th 

August te 20th Oot..| i oO = 12 2 = 12 1 


i) a 





vie 


=P a= 


The mean flood levels were slightly inferior to those of any of the 
three very low floods selected for comparison. 

The favorable feature of an otherwise very bad flood was the date on 
whieh the maximum level was reached, viz. the 17th of September, and 
the gradual fall, which means that the river level rose with the levels 
in the basins, an early maximum level followed by a steady fall, as in 
1899, means that the river falls just when the lower portion of the 
basins become full and thus the period daring which the basin canals 
work effectively is diminished. 

Water began to enter the Aswan isolated Basins on August the 25rd 
and the maximum levels attainable were reached by September the 
23rd. Nothing can be done to help these basins in ‘low years in the 
shape of temporary works, as in the case of the basins chains further 
north. 

The estimated sharaki area is 1,315 feddaus less than in 1899. 

Water began to enter the basins of the Ramadi system between the 
16th and 24th of August, and the maximum levels attainable were 
reached between the 19th of September and the 1th of October. 

Kilh Regulator, Ramadi Canal, was closed from 1th of September to 
20th of October for the benefit of the Ramadi and Edfu Basins. 

Maamarya Regulator was closed from the Ith to the 20th of 
September and again from the 2nd to 3rd October for the benefit of 
Hods Bassalya, Sibuya and Namase. Qarya Regulator was closed from 
the Ist to the L1th of September, and again from the 20th of Septem- 
her to the LOth of October for the benefit of the Esna Basins. 

The Umm-Adas Canal drew little or no water. Hod Astin and 
Wadi-El-Ginn were divided bya longitudinal bank. The higher eastern 
portion was flooded from the Ramadi Canal through Hod Musallas, the 
lower western portion from Hod Esna north. 

Water entered the basins of the Asfiin system between the Lith 
and 23rd of August, The maximun levels attainuble were reached 
between September the 26th and November the Sth. The regulator at 
kilometre 25 of Asfin Canal was closed from 28th of Septeuber to the 
16th of October. The maximum level attained above it was 78+ 27 

Water entered the Iusins of the Padilivah system between the 19th 
of August and the 20th of November. 

Maximum levels were reached between the Lith of Septerber and 
the 29th of November. The most was tuade of the water available by 
enclosing the higher portions of the several hods hy temporary banks, 

Water entered the basins of the Sahil Farshut system between the 
Mth of August and the 19th of October. Maxinuin levels were reached 
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between the ith of September and 31st of October. The regulators 
in the Samhud Salibah were closed throughout the flood. 

Water entered the basins of the Killabiyah system between the 17th 
and 20th of Angust. Maximum levels were reached between the 30th 
of September and the 12th of October. The maximum level reached 
at the head of the Killabiyah Canal was 79.90 which is 145 below the 
T.R. Level of Hod Hilla Der. The latter hod consequently only got 
® supply in its sayalas for durah, and had a sharaki area of 2,030 
feddans 

Water entered the basins of the Bayyadiyah system between the 
18th and 25th of August. Maximum levels were reached between 
the 28th of September and 20th of October. The Khuazau Regulator 
at kilometre 21 of the Bayyadiyah Canal was closed from the 21st to 
the 28th of September to fill Hods Ashi. 

The Shanhuryah Canal hegan to run on the 12th of August. The 
busins reached their maximum levels between the 16th and 27th of 
October, The Shanhuriyuli Regulator at kilometre 20 of the canal was 
closed from the 23rd to the 30th of September for the benefit of the 
Qift Basins. 

The Ghilasi and Samata canuls began to work on the 17th and 
20th of August respectively, The Hamad Escape drew water from 
16th to 20th of August, and the Hisha Escape from lath of August 
to 28th of September. The basins attained their maximum levels 
between the 14th of September and {th of November. The Abu 
Mannan Regulator in Salibah Hod Dishnua was partially closed from 
the Léth to 30th of September and tightly closed from the lst to 6th 
of October, The level in Hod Dishna was thos rwised to within 0.68 
of T.R.L. 

In Girge Dire:torate the main canals were opencd between the 
Ith and 20th of August. The following escapes drew water from 
the river:— 


Sohag West Basin escape $. Sohag svstem from 17th Aug. to 20th Aug. 


Abu Zig escape North Sohag Ai 21st Aug, to 22nd Aug. 
Motia = os _ 2Ist Aug. to 23rd Ang. 
Shuth és os ‘ 23rd Aug. to27th Aug. 
Selim 7 ea 16th Ang, to 20th Aug. 
(aw Khizindariva a 18th Aug. to 4th Sept. 
Tawabiyah Abnub a 3rd Sept. to Lith Sept. 


Levels were too low to admit of any other escapes being used as 


feeders. 
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Water entered the Khiyam Basins between August the 22nd and 
September the Ist, Maximum levels in the basins were reached between 
September the 13th and October the 25th. The Tarif canal was closed 
ou the 27th and the Hawis Canal on the 28th of October. Awlad 
Yehya Canal did not work at all during the flood, The high portions 
of Hod Khiyam, Hammam West, Mazata, and Awlad Yehya were 
surrounded by Hosha Banks aud flooded daring Sarf. 

In the Akhmim system the Issawiyah and the Labaywa canals hegrrn 
to work on the 15th and 20th August respectively. Maximum levels 
were reached between the 18th of September and Mth of October. At 
the end of September the Lahaywa Canal and Sayyala Akhmim West 
were sadded, and two small branches made from the latter channel 
wbove the sadd, so as to command the higher portions of Hod 
Akhmim. The results of this operation were completely successful, 

Water from the Gebel Haridi Canal reached the Khizindariyah system 
on the 2ist of August. The Khizindariyah Canal began to work on 
the Ith of Augost. Water was held up on the Toma Regulator from 
the 28th of August to the Mth of October, and on the Haridi Regu- 
later from 7th to 13th of October. Hassan Darwish Regulator was 
conipletely closed from the 20th of September to 6th of October, and 
Shamiyah Regulator from 20th to the 26th of September, Maximum 
levels were attained between September the 25th and October the 
26th. Hods Badari East and Sahil reached a maximum level 40 centi- 
metres below T.R.L. The other hods in the system either reached 
T.R.L. or within 20 centimetres of it. 

Water from the Mahgar Matmar Canal reached the Abnub system 
on the 17th of August, but, owing to the heavy regulution on Hassan 
Darwish Regulator, only began to yield a good supply from Gth 
October. The Maanna Canal was opened on the 12th and the Sunt 
Canal on the Ith of August. The former benefitted considerably 
from the regulation on Asyut Barrage. The canals taking off the 
river north of the Barrage did not work during the flood. Maximum 
levels were reached between the Ist of October and the 12th of 
November. The area left unirrigated was insienificant. 

Tu the South Sohag system the Rashwaniyah, Zarzurivah, Kasra and 
Girgawivah canals were opened between the 13th and 19th of August, 
and water passed down to the tail basins. Hod Khalafiyah and Hosha 
Birba were flooded by repairing the left bank of the Kashwaniyah canal 
in Hod Bardis, closing heads of sayyalahs and borrow pits taking off 
it, and passing the Rashwanyah water in sayyala Uthmaniyah, A large 
area of sharaki was avoided by this operation. Hoshet Isayrat was 
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flooded with water coming from the Rashwaniyah during sarf by plac- 
ing sadds in the latter canal and opening Hemedi syphon and escape, 
as well as Sheikh Yusef and Birba Regulators. Hosha Banks were 
made round high tracts in the several bisatiie where necessary maximum 
levels were attained between the 24th of September and 25th of 
October. The Kasra and Zarauriyaly canals were closed on the 28th of 
Ovtober. The Rashwaniyah and Girgawiyah canals were kept open 
for Nabari, The sharaki area in the system is only estimated at 1,458 
feddans which, if the estimate is fairly correct, is very satisfactory 
seeing that the maximum levels attained in the basins fell short of 
TR. levels by amounts varying from 30 centimetres to 1m. 50. 

In the North of Sohag system the Heweti, Sohagiyah, Tahtawiyah, 
and Shattura canals w ére opened between the Lith and 17that August. 
The Ablag canal was opened on the Sth of September buat rendered 
little service. The Abu Zig, Selim, Motealh and Shutb escapes all drew 
water for a few days. The Saliba Samarna Regulator, Girgawiyah 
canal, was closed from the 2nd September till the commencement of 
Sarf. On the 20th of September regulation was commenced on the 
Nay Tamman Regulator, Beni Hilal Head, and Widiyah culvert for 
the benefit of the basins south of the Nag Tamman Salibah, This regu- 
lation continued till the 7th of October, On the 27th of August the 
Gebel Asyat Bridge was closed. On the Lst of September the escapes 
of Umm Durah East and West Basins were closed. On September 
the 15th when the level in Hod Zinnar was 53°33, Gebel Asyat Bridge 
was partially opened to pass wateron to the North Asyut Basins. On 
the 21st of ‘September the regulators in Salibah Beri Smia were par- 
tially closed to keep Hod Z Sia slightly below T. R. level, Regulation 
on the New Talihat Regulator began on the 23rd of Septetnber. The 
unfortunate partial failure of this regulator is alluded to further on. 
Luckily the basins dependent on it, ageregatitig 50.200 feddans, were 
all filled before the accident. The maximum level attained wp-stream 
of the regulator was 58°20. On the Ist of October the regulators in 
Salibah Beni Smia were closed, and the sarf of Hod Zinnar on to the 
northern Asyut Basins commenced, On the Tahtawiyah Canal, regu- 
lation was mae on the Banga, Tahta and Banaha Regulators on the 
Jul, 17th and 23rd of September respectively, giving a maximum level 
up-stream of the first of 58-06, up-stream of the second of 58+ 08, and 
up-stream of the third of 58°64. On the Shattura Canal the Sedfa 
Regulator was closed on the 4th of September, and the Tema Railway 
Bridge on the 29th of September so as to turn all the Shatturah supply 
into Hod Duer East. 
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Hoshah hanks were made round the higher portions :of the several 
hods, Hod Zinnar reached T.R.L. The maximum levels attained 
in the other hoids of the system fell short of T.R.L. by amounts vary- 
ing from 5 centimetres to 94 centimetres. The estimated sharaki area 
is 1,850 feddans. Appendix Z gives the maximum levels attained during 
the past flood in each basin of the southern systems down to Asyut 
tovether with the T. R. levels and the estimated sharaki areas. The 
result of the Sharaki Commission now at work may modify the figures 
for sharaki given in the statement, and the estimates formed by the 
local irrigation officers may turn out to be slightly too sanguine. 

In the 4th Circle owing to the short supply from the Sohaviyal 
Canal Gebel Asyut Bridge was closed completely on the 27th of 
August, and tank-filling through it only commenced on the 15th of 
September. On the 20th of September the bridge was fully open. Sarf 
of Hod Zinnaar on to the Asyut Delgawi chain of basins commenced 
Ist of October, All salibah bridges in the chain had been closed on 
on the the 27th of August to store water. 

The basins on the east of the Tbrahimieh, south of Deirut, began to 
receive water when regulation was started on the Asyut Barrage. There 
Was a considerable area of sharaki in the three southern bods. The 
proposed Walidiyah syphon should obviate sharaki in these hods in the 
Future. Tt was found necessary to make several hoshas in Hod Manfaltit 
south, by the aid of whieh practically the entire hod was irrigated. 

In Minin Province Hods Tanushawi, Quran and Tahawi bad been 
converted into perennial tracts before the Hood, Abu-Baqara and Etsa 
canals began to work on the 19th and 25th of August respectively but 
drew very little water. Hors Deri, Mangatin and Minbal were filled 
from the new Sabakhah Canal which was carried as faras Saliba Tahawi 
before the flood ; and by the discharge coming down the Mohit Main 
Drain, the northern Minia basins were filled from the Yusufi during 
surf. A level of 46°00 was maintained at the head of the Yusufi for 
the irrigation of the West Yusufi basin chains from the 1Gthof August. 
The level above Nazlet El Abid Regulator was 40°50 and above Suqula 
Regulator 33 to 35°50, The average level below Mazurah was 28+30 
Which gave a level of 26°00 at Lahun. The West Yusufi basins filled 
well, Breaches through the sand-hills on their western boundary and 
in some of the salibahs vave some trouble. 

A level of 46°00 at the head of the Yusufi only suffices to fill the 
basins west of Yusnfi and give the minimum Hood supply in the Fayoum, 
leaving no red water available for Hods Kusbesha and Riqga, which 


hods have suffered considerably during the past few years of low floods, 
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A salibah bank on the Tansa line is much required to give the southern: 
portion of Kushesha a chance of obtaining some red water, but as the: 


hod will probably be converted into a sefi tract in 1905 it is too late to 
do anything now, It was considered advisable to feed Hod Delgawi 


through its escape at Deirat as otherwise its sarf would have heen: 


very late, 

In Beni Suef the Nile canals began to work on the following dates — 
Sultani canal on the 21st of August; Babashin canal on the 26th of 
August ; Nina canal on the 27th of August; Magnuna eanal on the 
28th of Angust ; Koshesha escape on the 13th of August. The supplies 
drawn in were very small. The following statement shows the dates 
on which the several systems reached their T.R. levels:— 








Dates between whieh PAL 





ame qu Speer. Levels were rrachoul, REMARRS. 
Asynt Delgawi w| Ist to 10th Oet. Hoshah Dees! reached 
T.R.L. on 16th Oct. from 


sarf of Hod Qosiyah, 
.} loth te 1th Oet, Hod Beni Khalid ean be tilled 
without regulation on its 


escapes, 

Sth tw Lith Oct, Hoda" Walidiysh and Bent 
Hussen Kast and West did 
not reach TRL, Hods Ta- 
nishawi, Quran and Tahowi 
converted into perennin 

tracts before the flood. 
| T6th te 24th Oet, Ped from branches of Sa 

eanal in Hod Tabawi, and 

from branches of Usrahi- 

mich canal pheeee! the 

West Mohit drain disehar— 

ging into 8. E. corner of 


.| 22nd te 28th et. - [Filled by sarf of Ersa system 
and by « cut in Yusuli tar- 
rail in S. W. corner of Hod 
Bardanuha, 


West Yusufi Asyut 


Kast [brahimieh Asyut 
to Deyrut Sahakhah.. 


Etsa... 


Alm Bayara ... 


West Yusufi South Sys] During first half of Oct.| Delayed hy breach in Sushiah 
tem, Minia Province Salibah. 
West Yusufi North Sy=| Ist half of Oct. Filled without trouble. 


tem, Minin Provinee. 
Beni Suef Basins... ...) 28th Oet. to 26th Nov.) Little or no water reached 
these basins till the sarf 
water in the Yusufi arrived 

on 21st October, 
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The following cuts were made to pass water quickly through the 

Asyut Delygawi chain. 
In Beni Kalba Salibah on the 4th of October. 
In Beni, Rafi ie » evening of 4th October. 
Tn Maharaq $s e » 4 Oth October. 

Delgawi escape was partially opened on the 9th of October the level 
in Hod Delgawi being then 45°58 or 22 centimetres below T.R.L. 
Delgawi reached T.R.L. on the 10th of October. 

Hoshah Tunah received water from the Yusufi through a new feeder 
and was brought up to T.R.L. from Hod Delgawi through Hataba 
Bridge on 12th of October. Hod Tunah was also fed from the Yusuti 
and brought to T.R.L. on the 13th of October from Hoshah Tunah. 
In Beni Khalid Hod a constant level of 42°00 at its northern end was 
muintained. This hod can now be filled without regulation on its 
escapes. The Chief Engineer of Asyut made the mistake of regulating 
on these escapes on the 13th of October, thereby unduly raising the 
level of the Yusufi and causing a breach in the tarrad of the Hod. 
The escapes were opened again on the 15th of October. 

The sarf wave in the Yusufi reached Beni Suef Province on the 
21st of October, Until then the Beni Suef Basins had received hardly 
any water, A level of 31°00 was maintained above Mazurah Regulator 
from Sth of October. On the arrival of the sarf wave the Regulator 
was opened ; as the wave subsided regulation was recommenced and a 
level of 31-00 to 31°15 maintained up stream of the Regulator till the 
$list of October. The stone sadds in Mazurah Salibah were closed 
with earth and re-opened, when Hod Sultani was full, to irrigate the 
west sahels of the Yusufi. To assist the Mazurah Bridge in the tarrad 
of Hod Sultani.a cut was made, As all the discharge entering Hod 
Sultani had to pass over the syphon on the new drainage escape the 
hod took a long time filling. Thanks to Mazurah Regulator there was 
no Sharaki in Hod Sultani asin 1899. Hods Nina Nuera and Baba- 
shin were filled in succession with the water passing forward from Hod 
Sultani. Hod Babashin reached T.R.L. on the 10th of November, 
when its salibah bridges were opened on the Hod Koshesha; a cut was 
also made in the salibah to expedite matters. Koshesha Escape had 
been closed on the 10th of October, as were also the Koshesha Sualibah 
Bridges and Komi Regulator. On the 24th of October the salibah 
bridges were partially opened to feed Hod Riqgqa, Komi Bridge was 
partially opened on the 30th of October. On the 7th of November 
Koshesha Salibah Bridges were again closed and Koshesha reached 
T.R.L. on the 12th of November. On the 13th of November the 
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salibah bridges were opened on to Hod Riqqa. Owing to the heavy 
supply passed forward to Gizeh through Komi Regulator Hod Rigqga 
did not reach T.R.L. till the 26th November. On the 28th of 
November the opening of Koshesha Escape commenced and the salibah 
bridges were closed as no more water was required in Gizeh. Atwab 
escape was opened for the sarf of Hod Riqqa on the same date, 


The orders issued by Sir Hambary Brown, Acting Under Secretary 
of State, for regulation on Komi in 1902 were as follows ;— 


Reeutations For tue Distrrevrioy or Water purtnc Frioop 
BETWEEN THE 47H AND Srp Crecues. 


4th Circle —From the commencement of the flood Koshesha Escape, 
the bridges in Salibah Koshesha, and Komi Bridge, shall be [+f fully 
open and remain open so long as there is a flow from the river through 
Koshesha Escape into the basin. 


3rd Circle—The 3rd Circle will also keep Girzah Head openas long 
as there is a How through it into the basin, and will keep the W. L. in 
Hod El Muarkab and Hod Tahma low by leaving their bridges on the 
north limits of the basins open so as to maintain a draw from the river 
into the basin as long as possible. As soon as the flow through Girzah 
Head is reversed and the water begins to ftow back into the river the 
Girzah Head will be tightly closed. 


4th Cirele-—When the flow into Koshesha basin from the river by 
way of Koshesha Escape ceases, that eseape will be closed, as well as Komi 
Bridge, and the bridges in Salibah Koshesha will be regulated on so as 
to raise the W.L. in Hods Koshesha and Riqga. 


3rd Circle —The Inspector of 3rd Circle will then re-open Girzah 
Head and draw into his basins as much water as the river level will allow, 
keeping the level of Markab and Tahma low as before, 


3rd and 4th Circles. — Tf the river falls so low that the supply 
through Girzah Head becomes insufficient to keep the Nabari crop along 
the Railway alive, the Inspector of 3rd Circle will ask the InspectorGeneral 
of Irrigation, Lower Egypt, to arrange forthe opening of the Koshesha 
Salibah Bridges and Komi Bridge to such an extent that the water 
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levels of Koshesha and Riqqa then existing shall be maintained while 
the surplus is passed into Giza. Before Komi is re-opened Girzah Head 
will of course be closed and sadded with earth. 

If the surplus passed on to Giza (while maintaining the water levels 
of Hods Koshesha and Riqqa constant) is insufficient to meet the press- 
ing needs of the Nabari, the necessity must be met by lowering the 
water levels of the Koshesha and Riqqa Hods to the requisite extent. 

(riza will have to wait for the completion of its basin filling till the 
operations of Sarf have been begun and 4th Circle is able to pass on 
sufficient water. 


3rd Circle.—It is only when there is a certainty of the flood being a 
high one and the unaided discharge by the Girzah Head sufficient for the 
needs of Giza that the tight closure of Komi Bridge should be asked for. 
Tn times of late and deficient flood the most important thing to do is 
to draw into the basins all the water that can be drawn in at all possible 
points. In such years red water must be looked upon as a luxury to 
which the necessity of filling the basins with water of some sort must 
not be sacrificed, 

In accordance with the above orders the Koshesha Salibah Bridges 
and Komi Regulator were kept open from the beginning of the flood 
till the LOth of October when the Koshesha Escape was closed. The 
levels in Hods Koshesha and Riqya began to fall on the closure of the 
escape, as no water from the Yusufi reached Hod Koshesha till the 22nd 
of October. Magnuna Canal ceased to work on the 23d of October, 
From the 24th to the 30th of October the Koshesha Salibah bridges 
were regulated on and Hod Riqya rose to RL. 24°81. The Director 
of the Delta Barrage asked for the following levels below Komi :— 

From 30th of October to 2nd November. 0.0.0 0. ae 200 


From 3rd of November to 6th November ... oo... 24°50 
From 7th of November to l0th Nowember ... 0... c. cc. 24°77 


The actual levels maintained were as follows : — 
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Tt was found impossible to give the level of 24.77, which is the 
T.R. level below Komi, as early us the 7th of November. This 
level was asked for in order to bring the Gizeh Canal up to flood level 
to irrigate the hoshas and sahels along it. The Director of the Barrage 
assumed he could get the levels asked for and made his arrangements 
accordingly. Once the flooding of the hoshas and sahels commences 
it cannot well be stopped owing to the presence of durah which cannot 
be flooded more than a few days without suffering. A heavy supply was 
passed forward through Komi from the 30th of October. Had the 
flooding of the hoshas and sahels along the Gizeh Canal been postponed 
till Riqqa was nearly full no difficulty would have been experienced, 
This is a point to be born in mind for future guidance. In fact, as 
stated in the instructions of Sir Hanbury Brown, “Gizch must wait 
for the completion of its basin filling till the operations of sarf have 
been begun and the 4th Cirele is able to pass on sufficient water.” 


At the end of September high levels are required at Deirut for the 
benefit of the Deirutiyah and Sahiliyah canals, 

A high level is also required about the 7th and 8th of October for 
flooding the Yusufi sahels between Deirat and Badraman. The amount 
of regulation on the Asyut Barrage began to be redaced from the 19th 
of September which caused the level at Deirut to fall. In order to 
obtain the supply required it was necessary to reduce the level in the 
Ibrahimieh below Deirut. The levels maintained below the Deirat 
Ibrahimieh Regulator were:— 

From 21st to 25th September... ine 
From 26th September .. 0... ive! “sta see ce | MRE 
From 27th September to Ist October... 0.0 0 1. ri to 44.79 


From 2nd October to 7th October 0.0 2. ow ( 
From 8th October to en of flood o.oo. bas 45.40 


This reduction of supply in the Tbrahimieh Canal below Deirut 
was severely criticized by « well known irrigation authority as an 
un-warranted procedure without precedent. As a matter of fact 
similar regulation of severe nature was made in the low years of 1888 
and 1899. The Inspector General of the Daira Sanieh estates stated 
that the regulation did no injury in the Daira estates which form the 
bulk of the area on the Ibrahimieh Canal below Deirut, 


In the Sth Circle-—The following statement gives the dates of 
commencement and completion of sarf operations in the different 
systems, There was little or no water which escaped to the river:— 
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NAME OV Sys'rEM. Sart operstions cumurunwedt, Sarl operations completed. 
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In the Girga Directorate—The following statement gives the 
dates of commencement and completion of sarf in the several systems 
and the dates of opening the Nile Escapes :-— 
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The Galawiyah Escape, Akhmim system and the Motia Shuth and 
Selim Eseapes North Sohag system, were not opened for sarf at all. 


In the 4th Circle-—TVhe dates of commencement and completion 
of surf in the various systems were as follows :— 


Sart ouin- 
tetioud, 


Nam ov Syste. Surf ended TMA WKS. 











Asyut Delywwi. .., .,.] Ist Oct, 20th Oct, | Hod Delgawi 13 November, 
West of Yusufi, Asyut] 13th Oot. 25th Oct. 
East Tbrahimiyah, Asyut}) 3rd Oet. tut Oct. 4 Sarf delayed to irrigate. 
tu Deirut, east ve 1) TW Sahels and ghizirehs, 
West Yusuti, South Sve/16th Oct. [Sist Oct. Pye ae on to Yusufi & El Der 
tem. Minia province. 
= ab ysiem inia Pro-| 14th Oct. | 2ad Nov. Surf Hy “Hod Deri completed 
Both November. 
Wost "Yusufi, NorthSy=|21st Oct. | Srd Nov. [By ent in Tarrad Hariqa and 
ten, Minia Province ... ‘Shinera escape. 
Beni Sucf Basins... ...J28th Ovt.}20th Nov. |Sarf of Hods hesha and 
cg o completed on Sth and 
Gth December. 
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Delgawi Escape was opened on the 10th October giving a level of 
45.10 in the Yusnfi. On the same date the Yusufi Head was closed 
and the Deirat Escape opened. A flush was sent down the Yusufi on 
the 7th and 8th October to flood the sahels between Deirut and 
Badraman. The Inspector of the 4th Circle advocates the abandonnent 
of the practrice of sending down this flush which he considers stops 
the cultivation of the Nabari and is a source of danger to the banks, 
particularly that of Hod Delgawi, a breach in which when the basin is 
full would be disastrous. The areas of the Sahels is small and they 
might be put under Nabari. The discharge from Delyawi Escape flooded 
all the Yusufi sahels down to Nezlet El Abid Regulator. North of 
Nezlet E! Abid down to Edum the west sahels in Minia Province 
were surrounded by hoshah banks and flooded from Hods Tukh and 
Qamadir. North of Edum no water was available as heretofore, from 
the east chain of basins, so the following cuts had to be made:— 

Twocuts in tarrad of Hod Qamadir on 17th October. 

One cut in tarrad of Hod Shushah on 18th October. 

One cut in tarrad of Hod Terfa on 18th October, 

Der escape at the northern extremity of the south system of West 
Yusufi Basins was opened on the 19th of October. By those means all 
sahels between Edmu and Saqula were flooded. 

North of Saqula, Hods Garnusi and Salaqusi not haying reached 
T.R.L., the Gamal and Abu Rahib eseapes were replaced by a cut in 
the tarrad of Hod Hariqa, and by the opening of Shinerah escape. By 
these measures, assisted by regulation on Mazurah Regulator, the sahels 
down to Mazura were flooded. The diagram on Plan II] shows the 
passage of the sarf wave down the Yusuti. 

The sahels on the east of the Yusufi, between Nezlet El Abid and 
Mazurah, can be commanded by the new Sefi canals now being construc- 
ted in the Minia basins east of the Yusufi. The western sahels might 
either be given pumps or fed through culverts from the western basins. 
The irrigation of the sahels being disposed of it would be possible to 
run off the sarf water in the Yusufi at a low level and thus render 
drainage into the Yusufi possible during the greater part of, if not 
during the whole, flood season. 

Mazurah Regulator was fully opened on the 21st of October and the 
sarf water reached Lahun on the following day, covering all the sabels 
on its way. The regulator was then closed again till Hod Sultani was 
full. Opening of Qoshesha Escape begun on the 28th of November, the 
orders being to let the level in the hod drop at the rate of 20 centi- 


metres par day. By the 5th of December all the lower gates had been 
raised three metres. 
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The east abutment and wings, and six vents of the new Talihat Accidents 

Regulator on the Sohagiyah Canal, failed owing to having been out- sc 
flanked on the Gth of October. The regulator was holding up 3 metres 
of water at the time. This regulator was only completed in July 1902. 
A commission of enquiry found that the failure was due to defective 
filling behind the abutment and careless watching. The masonry work 
of the regulator was first rate and it was more than annoying that the 
failure should be due to the above causes. The native enginer in 
charge of the superstructure has since been dismissed. 

Several attemps to interfere with regulation were made during the 
flood ; thus the villagers of Alemat, in Kena, forcibly opened Samhud 
Escape and closed the Rashwaniyah Regulator at Abu Shushah. The 
west bank of the Khizindariyah Canal in Badari west basin was cut on 
October the 18th which led to the premature sarf of the basin. The 
tarrad of Hod Hammam was cut on the 9th of November, inducing 
premature sarf, The breaches which occurred in Hods Shushah and 
Qamadir have already been alluded to, ‘The noses of the piers of Abu 
Shusha Feeder were blown olf by back pressue from the Hod. 


New works shown to be necessary during recent flood seasons. 


On pages 109 to 112 of last year's Report was given a list of works 
for improving flood irrigation, The list included 34 works in the 5th 
Circle, 30 works in Girga Directorate, and 7 works in the 4th Circle. 
During the year items 6,11, 15,20, 21, 28 and the culvert mentioned in 
item 30 were built in the Sth Circle leaving items 1, 5, 7-10, 12-14, 16- 
19, 22-27, 29, the bank included in item 30, 31-35, to be still carried out. 

In Girga Directorate items 4, 6, 7, 25, 26, 50, 37 were disposed of 
during the year leaving the following items to be dealt with 3, 5, 5-10, 
12, 14-18, 22, 24, 25, 27,29, 31, 36. In the 4th Circle the 7 items 
included in the list were completed, or, in the case of item No. 1, taken 
in hand during the year, The following list shows some additional 
items proposed by inspectors. Serial numbers are given to the several 
items in continuation of the list in the Report for 1901. 
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Descnrerion or Worx: 





Feeder for Ramadi canal below Maamao- 
riyah regulator, 


. Sagres taking off at kilometre 79,500 


tumadi Canal along Matraba of Salibah 
Hod Musallas to feed east portion of 
Hod Astun, 


.| Remodelling and extending Umm Adas 


eanal to feed Hods Muhamid lReitti and 
El Makar, 


-| Resumption of old heul of Fadiliyah canal 


as the sand bunk blocking it has moved 
downe-streant. 


...| Malgar Sayyala to connect Hod Dabiyuh 


with southern hods of the system. 


.| Widening Tukh Der canal to 12°0 metres 


und inereasing water-way of syphon 
under Rannun canal. 

Widening Rannan canal to 20°) metre bed 
und its west branch te 8) metre bed to 
feed Hod Sambhud. Widening Damra- 
niyah canal to 8°) metre bed from Iilo- 
metre 8600 to the Salibah regulator. 


.| Widening Maala canol to 120 metre bed 


and remodelling its syphon under Bayya- 
diya canal te increase supply for Hods 
Gabbanuh Hibel, Karnak and Ashi. 


| Extension of Ghilast canal southwards in 


Khor Kena to join Sheikhiyah canal 

remodellud, and junetion of Samata 

canal with the re-modelled Ghilasi canal, 
Regulator in right bank of Kasra canal 

opposite tail of Alu-Steit Sayyala for 
my egulitor for Haknii Sayyula Gi 

ead regulator for Hukmi Say jirga- 

wiya canal Hod Sohay ion 


; Pryce for improvement of irrigation of 


ods Awlad Nusseir, Muatin, Baga and 


ca 
-| Culvert in tarrad of Hod Muatin to irrigate 


Sahel Geziret Shandawil and Qaramta. 


-| Culvert in Salituh Tuna to irrigate Ha- 


mada Hoshah. 

Old feeder to Hod Nusrani from Thrahi- 
mich to be opened up and repaired. 

One or two small culverts in the banks of 
Beni Hussein canal. 


--| Some small culverts in tarrads of hods on 


west of Yusufi to irrigate heshahs on 
suhels, 


---| An escape in tarrad of Hod Hariqah, 
.| Alteration of feeder heads West Yusufi 


Basins to drainage culverts. 
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The following statement shows the expenditure incurred on special 
measures for prevention of “ Sharaki™ : — 










KARTUWORK BXROUTED. 





Expenditure Total. 











Cron. Cube: Cust: on Banirles, Expenditure. 
OM, £E. 2£e. ee 
Ath Girdle 9 uc as, css O2,617 1.234 466 700 
Girga I Jirectorute. —... 271,779 4,322 399 4,721 
4th Circle 4... ede see 333,102 HAST L2u LoS 





———— 





Totals... 6] LL5TAN8 17,005 2,076 07% 








The works consisted in constructing new distributary channels, 
deepening existing ones, and in surrounding the higher portions in the 
bods and river sahels with banks. Some of these works were of a 
temporary nature, others will remain as permanent improvements, The 
expenditure on sundries included transport of labor and hire of a steam 
tug and dahabieh in the Sth Circle. In the 4th Circle pumping for 
irrigation of Hod Walidayah cost £2,797; a special credit of 
£E.14,450 was obtained from the Caisse de la Dette to meet this 
special expenditure. Thebalances remaining unpaid from the total of 


£E.19,079 at the end of the year were as follows:— 
£R, 
Fin: tha Sth Cirolescs: Sac Gan sek; wae use ave: ese ccs’ 2,600 


In Girga Dirovtorite ... ial i | Sa0 
TAMA CHR. Co, icsdla ont, coer pean, beet leet zope) Sue BOS 


Total... << <.. SE. A218 





The figure of £E.4,658 includes a sum of £E.1,204 charged to 
the Ordinary Budget and included in appendix D- 

The Sharaki area avoided owing to the works done is estimated at 
77,773 feddans. 

The estimated Sharaki areas are as follows:-— 







SHARAKY Animas. 




























PROVINCE, Hoda. RiverSahels and TOPAS. 
Istana 

RWWA: cick Maye aerispe Ming tas 9.905 13,902 23,807 
Kena. ciel cas. ‘ave Teal | SO 47,900 
Girda. ans as ee OA Re eel ne 4,425 11714 
BRVOE cee sea: gee 000, oes) co¥e 0 4.024 O04 
Minin 4. as St Sie" ona i 2,187 
Beni Suef... BU ISS Cre we 2020 











H2400 





MAAUS2 7.301 (a) 


Nort (a). Prom the most recent figates recetyed from the Sharak! comission it appedtes probable 


that the area of whole sharaki in 0 eye will tye al on 
bemabngget ye: 1 : pper Egypt will be about 102,000 fediddans aud the ares of ball 


Special 
Sharaki 
niewaires and 
expenditure, 


Nile Corvée. 
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The following statement gives the total whole sharaki areas for the 
three previous lowest years of 1877, 1888, 1899;— 












WHOLE SHAMAKT Annas, 





Provescn. 









Inve. 

= =e eee 2 2 

OMMOM Seen)! Sku GES? wee ace SAL 19401 
BARS ss as ws eds weeltiee ZT SSH LIS 38 TU 254 
ee ee oh tae: < 267,014 78.403 44.649 
ASCRE can) Gee oe OS att TLL Ab 43.956 23,502 
PIN: <0) s asakies ah 45,330 22.376 13,079 
Beni Suef... oo, ops 1% 6.700 4,619 S.1ST 












753,002 


260110 188,137 





Even if the results of the Sharaki commission raise the total area by 
as much as 25 %, which is improbable, the result will still remain ve 'y 


satisfactory as one cannot say that the flood was distinctly better than 
those of either 1888 or 189! 


Section. 1V. — FLOOD WATCHMEN, 


The total number of men called out was 20,299. The avernve number 
of days they remained out was 23. The total number of days’ labour 
was 470,569. The number of days’ Inbor in 1899 when the flood 
levels were practically the same was 666,169, The distribution of the 
flood watchmen is shown in the following statement. In low floods 
watchmen, particularly in the southern provinces, are needed more to 
prevent the wilful cutting of banks than to protect then against water 


action. Tle lower the flood the greater the likelihood of the banks 
being transferred with. 
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Srerioy V.—DRAINAGE. 
All new drainage channels made during the year will be described 
under the head of “Special Works.” In the clearance of drains a cube. 
of 274,863 M® was executed at a cost of £E.3,415. 


veh ot ‘The following table gives the levels of Lake Qariim on the Ist of 


rs March for the past 19 years:—- 
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The aggregate fall during the past two years has been 0.53. It 
may be noted that the short flood supply necessitated mild rotations 
in the Fayoum last September. With better floods and improved 
drainage the lake may show a tendency to rise but it does not look as 
if any serious fluctuation need be anticipated. 








Part. Il.—_SPECIAL WORKS. 


(Chargeable to Special Caisse Credit and to Special Grant from Ordinary Budget.) 


The sum available for expenditure on Special Works daring the 
year was £F.420,335.159 made up as follows:— 


“aE. Mill. 
Bypdcial ‘Cnisse Credit... co. peo ape com bbs) ices - «= AOS 106 
Special Grant from Ordinary Budget ...0 20 1... 14,789 693 


Total ... ... ...£E420833 159 
= 


The total expenditure was £9£.418,105. 405 leaving a balance of 
£4E.2,227.754 to be carried forward. The sum actually carried forward 
will be £E.2,227.439 as the balance of £1. 0,315 on the Special Grant 
from Ordinary Budget will lapse. 

Appendix F gives a general abstract showing the partition of the 
expenditure on the various projects. Appendices G and H give lists of 
the various masonry works, the new channels and banks constructed, 
and the existing channels re-modelled during the year. 


The projects taken in hand or advanced during the year were as 
follows :— 


In the 4th Cirele. 


West of Yusufi Basins, Minia Province. 

Mazurah Regulator and Lock, Beni Suef Province. 

Extension of West Mohit Drain across Hod Sultani to escape into 
Bahr Yusef below Mazurah Regulator, Beni Suef Province. 

Construction of Walidiyah syphon under Tbrahimieh canal, Asyut 
Province. 

Construction of Magnana Syphon, Beni Suef Province. 

Remodelling branches of Tbrahimieh eanal, Asyut Provinee. 


Supplying iron gates and lifting gear for Ibrahimieh eanal at Deirut 
Regulator. 


Construction of Beni Khalid Canal and Hoshah Tunsh, Asynt 
Province, 


Fayoum re-modelling Projects. 


=i) = 


In the Projects Circle :— 


Conversion of Asyut Basins east of Bahr Yusef into perennially 
irrigated tracts. 

Conversion of the southern Minia Basins east of Bahr Yusef into 
perennially irrigated tracts. 

Widening the Ibrahimieh Canal. 

Remodelling Mohit Drain. 

Etsa Pumping Station. 

Conversion of northern Minia Basins east of Bahr Yusef. 

Beni Suef Basins, and West Gizeh Basins, 


In the 5th Circle:— 
Faw and Hamad Escapes. 


In Girga Directorate :— 


Talihat Regulator and contingent works. 


West of Yuu Work on this projet was started in 1899 and completed during 1902. 
Betins, The items on which expenditure was incurred during the year were 
the following: — 


1° Completion of iron work of Nezlet El Abid and Saqula Regulators. 

» Construction of three new regulating bridges in Salibahs Nezlet 
EB) Abid, Tukh and Qamadir, to provide extra Water-way through the 
southern chain of basins to feed the northern chain, 

3° Payments for land, 

4° Completing revetment of basin banks, 

5° Construction of quarters for regulating staff, and magazines at 
Nezlet El Abid and Saqula, 

The total expenditure during the year was £1£.19,433 which brings 
the total expenditure on the project up to £E.211,013. The Project 
Estimate amounted to £E£.200,000. Both north and south systems 
of basins were successfully filled during the flood. 


eon This regulator, which consists of 25 3-metre vents with a lock 

Reculator and channel spanned by a lift bridge, was commenced in 1900 and completed 
in 1902. The expenditure during the year was £E.2,478 incurred on 
the following items:— 


1° Erection of lock gates and lift bridge, 
2° Rubble revetment down-stream of regulator. 
3° Quarters for regulating staff and magazine, 


=< — 


The total expenditure on the work has been £E.55,589. The 
regulator did excellent service during flood in preventing Sharaki in 
the Beni-Suef basins and also greatly improved the drainage of the 
perennially irrigated tract in Fashn Markaz by enabling the Mohit 
Drain to discharge into the Yusufi with one short interraption during 


flood, 


This work was commenced in 1901 and completed during the year. Bxtension of 
Tt consists of an escape channel of LO metres bed width. The Dmin to Bahr 
channel discharges into the Yusutfi below Mazurah Regulater over a ape 
tail fall. At the head of the channel comes a regulating bridge by 
means of which the discharge of the drain can be diverted to the Nile 
at Sharana, where there will be a pumping station if it be found in- 
possible to keep the level in the Yusufi below Mazurah low enough to 
permit of the escape at the tail of the drain working for any portion 
of the flood season. Lower down the channel comes another 3-span 
bridge and « syphon consisting of $ 2-metre pipes. At present the flood 
discharge from the Yusufi for the Beni Suef Basins passes over this 
syphon and in future the same passage will serve for a sefi canal, 
The syphon is provided with screw doors to keep out water from the 
Yusufi if necessary during flood. The escape worked most satisfac- 
torily during the past flood, the discharge only being interrupted for 
eleven days, to the great benefit of the Minia perennial tract. [t appears 
probable that by completing the chain of basins west of the Yusufi in 
the Beni Suef Province, it may be possible to keep the level lelow 
Mazurah Regulator sufficiently low throughout the flood season to 
admit of this escape working uninterraptedly. This would do away 
with the necessity for a pumping station at Sharana., This station 
would cost at least £E.70,000, and the annual working expenses would 
be about ££.5,000. Hence if it can be shown that by constructing 
the chain of Beni Suef Basins the pumping station could be suppressed 
the immediate construction of these basins would be justified. The 
expenditure on the eseape channel during the year was £E.7,647 and 
the total expenditure up to date £E.12,750. 


The object of this work was explained in last year’s report. The watitisan 
first attempt to sink the pipes proved unsuecessful, as when down it * 
was found that the bolts of one joint in each pipe had been sheared. 
So the pipes had to be raised again, The approach of the flood did not 
admit of a second attempt to sink the pipes being made. This syphon 
would have been of the greatest service during the past low flood. An 











Grates anid 


early start will be made with the work in 1903. The expenditure 
during the year was £E.2,241 and up to date £E.3,741. 


This was completed during the year and worked satisfactorily during 
flood. The expenditure incurred was £1,219 and the total expend- 
iture on the work £E.669. 


Remodelling Branches of Ibrahimich Canal. 


Under this head the following works were carried out:— 
£E, 
1* West Hafiz Ghannabiyah for irrigation of land north of 
the Sabakhuh canal... 2.0... kee ae eee se; gee zieas 4480 
2 Distributary from the Deirutiyah canal south of Sahakhah 
ca onal’ ABsi ane (SB Gop! SAEe) ives mie ise pes 
3" Head for Bast Hafiz Ghannabiyah for irrigation of tract 
east of the Ibrahimieh canal from Hafiz Reyulater to 
Mansafis. 1,034 
4° Drainage colvert under the Railway at Hafiz to serve 
area between the Railway and Ibrahimieh Canal ... 
i* Regulating planh for Walidiynh canal Lead sluice 2... 190 
6° Masonry heads to pipe sluice of EF-Milk canal... o. 70 


Total... £65,925 





This much-needed work was completed during the year at an 


Toentnieh “a expenditure of £12,497, of this £E.775 was recovered by the eon- 


Caunl 


ba 


jon 


Coustruct' 
of Beni Khalid 


Canal and 
Hoshoh 


P Tanah. 


tractor on account of old Government plant purchased by him, 


As noted in last year's report the flood section of the Yusufi had 
been reduced by the conversion of the eastern basins along it into 
perennial tracts, through which it was no longer possible to pass Hood 
water, On the other hand the creation of the West Yusufi Basins, 
which cover a large area, formerly only flooded during sarf, has 
inereased the demand for water in the Yusufi during August and 
September, A good deal of trouble was experienced on this account 
in 1901 when it was found necessury to keep the gauge at the head of 
the Yusufi 40 centimetres lower than in previous years, The most 
contracted section of the Yusufi channel lies between the head of the 
abandoned Itqa Canal and the tail of the Asyut West Yusufi Basins, 
which is Hod Beni Khalid Salibah, North of this salibah comes a 
wide sahel which serves to relieve the main channel in flood. To 
increase the carrying power of the Yusufi in the contracted section a 
canal of 20-inetre bed width has been made through Hod Beni Khalid. 
This canal is fed by an open head in the Yusufi tarrad spanned by a 
girder bridge. At the tail of the canal in Salibah Beni Khalid a six- 
vent escape bas been made. 


ip<e*<* 
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In connection with the above work it was considered advisible to 
reduce the head on Salibah Tunah, the southern boundary of Hod Beni 
Khalid, by dividing up Hod Tunah and so reducing the T.R.L. of the 
northern half. This was done by constructing a salibah with a 
regulating bridge in it across Hod Tunah south of Dirwah canal head. 
To afford a red water supply to the Hoshah so formed « feeder head 
was built in the Yusufi tarrad. The above works were completed 
before the flood and worked satisfactorily. The expenditure was as 
follows: — 


2E. 
Beni Trelis Sena any Hed) nevi aby: 1 Bed aaa; ines Gaaell gaat seas NAOO 


Hoshah Tana 1,775 


Total... 2£8.7,542 
The land taken up has still to be paid for.. 


ee, ee | 


The projects dealt with in the Fayoum during the year were as Favour 
follows: — Romodeliing 


Projects. 
1. Completion of Hassan Wassif Canal. 
2. Completion of remodelling of Bahr Nezleh and Branches. 
3. Completion of remodelling Tagin Drainage System. 
4. Remodelling of Bahr Seilah and Branches. 
5. Minor Projects. 
6. Inspection Houses. 


Hassan Wassif Canal—During the yeara sum of £E.4,655 was paid 
for land. This brings the total cost of the work up to £E.61,868. 

Remodelling Bahr Nezlet and Branches.— Under this head the follow- 
ing items of work were carried out. Completion of 2nd reach of 
Bahr Nezleh; completion of 3rd reach of Bahr Kasr E] Banat; two falls 
on Bahr Shellan. A payment of £E.1,701 was also made on account 
of the Tagin Aqueduct which carries the Bahr Nezleh over the main 
Tagin Drain, The total expenditure on the project during the year was 
£1.9,849 and the expenditure up to date £E.67,365. 

Remodelling Tagin Drainage System.—The remodelling of this 
system was completed during the year at an expenditure of £E.17,790. 
The total expenditure on the project has been £E.33,402. 

Remodelling Bahr Seilah and Branches.—The remodelling of the 
Ist reach of the Bahr Seilah, commenced last year, was completed. 
The first reach, 15 kilometres in length, and a portion of the second 
reach of the important Abdullah Wahbi canal, to serve the Kharig El 
Zinnan lands in the south east of the province, was completed. The 
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masonry works included « railway bridge over the Abdullah Walibi 
Canal, one regulator, two falls, and three road-bridges, The expenditure 
on the project during the year was £F.45,762 and the expenditure up 
to date £E.48,462. 

Minior Projecta—Under this head the following items were exe- 


cuted :— 
#E. 
Governmentshare of road railway and bridgesover branch eanals 1452 
Pipe syphon under Hassan Wassif Canal for Hawara Canal... 248 
Aqueduct over Hussan Wassif Canal 2.00.0 1. ee ee eee OO 
C a OR of Metartaris Alam Project waa? ase fees ON wun 341 
odelling Abu Awad Drain ose Cabal So 816 


pean Shallan Drain Bahr Nezlet Sy stem. we ce QTD 
Total... £6.6,049 


Inspection Houses.—Two Inspection Houses were commenced at 
Abu Awad on the Bahr Nezleh, and at the head of Bahr Serb, a branch 
of the Abdullah Wahby canal. A partial payment of £E.570 was 
made for the two. 


Conversions of The greater number of the irrigation channels and drains were com- 
AW pleted in 1901, and the flood and winter irrigation of the converted 
basins effected through them. The working season is however too short 
to complete the systems of canals and driins in all details, Hence 
during the past year the following additional items of work were 

carried out:— 
















Nase or Won. EXPENDITURE. 

£.E. 
Strengthening banks of distributaries 5 8,700 
26 kilometres of new distributaries and drains 2,509 
Masonry Works .. wey tows; sae, cove ‘Lope 11,272 
Trrigation outlets... ve 1,725 
POORONUY SOON Ga: Nes: lock ue: Sis ese ote’ ase dh Ses aks 133 
Raymenty LOC Tamed) wes oxsey uss, 405 esen: csai soem ees SR SS 1G ALO 
WV ONEING  CRNMIS ces, ost) 9s eee: Fav) jase uvoes an: resamseesy oll 954 


Miscellaneous. 





Expenditure was also incurred on payment for land and working the 
canals during the food and winter. 

This brings the total expenditure on these basins up to £E.177,182, 
Sirry Bey considers that five sinall extensions of channel, two new 


channels, and one syphon are required to complete the system. The cost 
of these is estimated at £E.5,000. £E.1,600 is still due for land. 
It will require about £14,000 to complete the irrigation outlets, At 
first earthenware pipes or timber shoots are laid in the banks. The 
position of many of these has to be altered to suit land boundaries, 
Last year all the outlets on the main channels were provided with 
masonry heads and wooden shutters. This work will take several seasons 
to complete. It is advisuble to proceed slowly with it, making certain 
that the outlet is correctly placed before constructing it in masonry. 
Taking the above items into account it appears probable that the total 
expenditure on these basins will reach £E.187,782 which gives a 
rate of £E.3.235 per feddan of converted area. This figure does not 
include any expenditure on the feeder canal of the system, which, in 
this instance, existed in the Deiratiyah canal, or on the main drainage 
escape, in this instance, the west Mohit Drain. 

An area of 4,000 feddans in these basins was put under sefi crop and 
irrigated from the Deirutiyah and Bahr Yusef. Sirry Bey quotes an 
instance of cotton in Hod Akmim giving a yield of ) kantars per fed- 
dan, The area put under flood durah was 36,000 feddans or 68% of 
the total area, It is said that the average out-turn was 16 ardebs per 
feddan and reached 24 ardebs, which is very high. 


The three basins of Tanashawi, Quran and Tahawi, aggregating conversion of 
53,237 feddans, were taken in hand. Work was started at the begin- ne ine 
ning of February and completed at the beginning of August. 

The lengths of channel made were as follows:— 


——~=anameac«we_eaeee_eeeeeeeeee 


DESORPTION OF CHANNEL, Mya h 
Ee EE 


Sabakhah main canal and Fellahin canal with bed widths ranging 
from 19.0 to 14.0 metres i 


Ses dass bed. eee pesll_ sep! ose Lab 44,800 
Irrigation channels with bed widths at head of from 4.0 to 15 < 
SR nes Seng) aed. eee ev cvees \sdhs) mabe ieee eto, Me 63.100 
Irrigation channels having bed widths at head of from 1,0 metre 
to U.50 metre ... ; 192,000 


Drains with bed widths at tail of from 3.0 metres to 1.0 metre| 5.000 
Drains with bed widths at tail below LO metre... .. 155,800 





Sethe. Sto see 5OS,700 
N—=aeNnxlae=—————————————— 


The number of ‘masonry works built was 230 detailed in Appen. G, 
The total expenditure incurred was £E.140,219. Adding the expen- 
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diture of last year the expenditure up to date becomes £E.155,541. 
The estimated further expenditure for land payments, extension of 
distributaries and drains, new masonry works, and irrigation outlets, 
amounts to £E.83,700. It appears probable therefore that the final 
figure for expenditure will amount to £E.239,241. Out of this total a 
sum of £E.71,348 was spent on the main Sabakhah canal which leaves 
£167,893 as the final figure for expenditure on the system of distri- 
butaries and drains. This gives a rate of £E.3.153 per feddan of 
converted area, 

Water was admitted to the canals at the beginning of August. Cho- 
lera was raging in the district, which apparently prevented the officials 
of the Madirieh from giving any assistance in the way of inducing the 
cultivators to make field water courses, and rendered the latter restless 
and apathetic. The result was that only 12,000 feddans were put under 
durah, which was not as good a start as was made in the Asyut Basins 
last year, The absence of water courses made irrigation difficult, render- 
ing it necessary to construct hoshahs, The shitwi crops are generally 
reported to be excellent and much superior to those obtained when the 
land was under basin irrigation. 


During the summer of 1901 as much work as possible was carried out 
in the Minia to Etsa reach. The canal was closed at Minia from the 
15th of December 1901 to the Lith of January 1902 when a cube of 
295,948 M® was removed from the bed in this length. Out of this 
quantity a cube of 93,986 M* was paid for in 1901, and the balance was 
paid for in 1902, 11,118 M® of ruble revetment was also done in the 
left water slope of the canal. During the summer of 1902 work went 
on in the reach between Etsa and Matay and a cube of 1,228,556 M° was 
executed. The canal was closed at Minia for 30 days from December 
1902 and daring this closure the widening from Minia to Matay, a length 
of 40 kilometres, was completely finished, The work done during this 
closure will appear in the report for 1903. The expenditure during 
the year amounted to £E.33,842.870 and the total expenditure up to 
date to £8.61,914.552. A contract was made at the end of the 
year with the Behera Company for widening the canal between Deirut 
and Minia partly by hand work, partly by dredging, which work is 
now in hand and, according to the terms of the contract, should be 
completed at the end of 1905, 


Widening 
Torahimieh 
Canal, 


Remodelling The west Mohit Drain will be the main drainage channel for the 


West Mohit whole area in the Asyut and Minia Provinces included between the 


Bahr Yusef and Ibrahimieh cunal. In summer and winter its discharge 


es, 


will be escaped to the Nile at Etsa, Kolosda and Sharanah. In flood 
water will be lifted into the Nile by pumping stations at the above 
sites, or will be escaped into the Bahr Yusef below the Saqula and 
Mazurah Regulators. During the year the remodelling of the reach, 40 
kilometres in length, between the head of the drain at Salibah Itqa, 
and the Etsa Canal was completed at a cost of £E.26,681. This reach 
serves an area of 166,747 feddans. 


The contract for the plant for this station was placed last year with Ets Pomping 

Easton and Company, Erith Works, Kent. Work on the station ere 

was commenced in June and nearly carried up to floor-level before 

flood, Work was then interrupted owing to the cholera which carried 

off one of the contractors. The plant had all arrived by the end of 
September. Work was resumed in December, and the erection of the 
machinery was started early in January 1903. The station will be ready 

for working during the flood of 1903, This station is designed to lift 8 

cubic metres per second. The expenditure during the year was 
£E.11,477 and up to date ££.17,039. 


The project for the conversion of the Northern Minia Basins was conversion of 
studied in detail during the year. The area of these basins aggregates jorhersMinia 
56,200 feddans, The tract included in Hods Qoshesha and Riqgah and Sas Basins 
the West Gizeh Basins aggregating 202,000 feddans, was surveyed and ‘izeh Basins, 
levelled over during the year, and 4 large scale contoured plan prepared. 

The project will be ready for submission in 1903. The project for the 
conversion of the Beni Suef Basins down to Salibah Babashin has 
already been approved of. 


In the Sth Circle the small balance of £E.189 on the Special raw 
Caisse Credit for 1901 was spent in payments for land for Faw and #2400 
Hamad escapes, 


These works were completed during the year at an expenditure Tatinat 
£E.15,000. The expenditure up to date has been £E.25,000. The percent oe 
unfortumite failure of a portion of this regulator has been alluded to "** 
before, 
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Part II].—WORKS AND ESTABLISHMENT. 


Srcriox L—MAINTENANCE AND REPAIRS, 


Details of the quantities of earthwork executed during the year and 


its cost are given in Appendix D. The total quantities are as 
follows:— 











By Haxp. DREDGING. 
CTROLE, 

Quantity, Oost, Quantity, Coat. 
LE. cM. [Ts 
4th Circle ssc see soo] -45882.536 55,897 108,015 7,302 
Sth Girele: «c. v0; <0 9,685,670 33,872 — — 
Girga Directorate... 2449972 26,505 — —_ 
Totals.... ... 9,660,478 116,274 108,015 7,302 


The cube in the 4th Circle shows a considerable reduction, In the 
Sth Circle and Girga the cube is about normal. A sum of £E.625 is 
due on the cube in the Sth Circle, Girga Directorate paid off arrears of 
£E.365 on account of 1901, The average cost per cubic metre was 
as follows:— 


NEO ee ee a ee Sa OR UE PET Ine 93 

oD ee ee ee ee 

Girga Directorate... ... wee Ge), pate eee. hla UE 
The above rates are quite ‘iets. The f following table shows the 
quantities dredged in the Tbrahimieh Canal during the last 12 years:— 





Qvastity ty Craic Mernes, 


Yran. Cor ts 2k, 
Asyut to Beirut. sy BL ing Total. 

WIL... «| 836,116 — 830,116 30,591 
1392... su 413,088 — 413,088 15,597 
1808 ae ae 811,926 _ 871,938 14,400 
oh ger 026 = 026 16,888 
1895 aa heel 351.254 = 351,253 13,225 
Se ties 706 _ 300,706 347 
1897 | balan ow md a18 196 
1898 247,813 _ 7.813 0a74 
1898... | TRIS 47815 9374 
1900... S] 201,658 66,925 ged wees 
1900 pete 1935 268,581 10,555 
190. -»| — S1BADT 147,075 459,533 16,000 


108,015 7,302 
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In the sum of £9.7,302 is included an amount of £E.1,232 paid for 
work done in 1901. The actual cost of the 108,015M"* was therefore 
£E.6,070. The old contract with Messrs. Du Port and Jones ended 
in December 1901, and a new one was made for five years on a sliding 
seale of rates, Hence the higher cost for the small cube in 1902 as 
compared with previous years. 


Pei was no expenditure on spurs in the Ibrahimieh Canal during Spore in, See 


The following statement shows the cubes of stone purchased and River 
built into river spurs and revetments during the year and the expen- Works. 
diture incurred on transporting and building Government stone into 


the same:— 















Expenditure 
on transporting 
& building Gov, 
Stones & arrears. 


ee 


New Stoxn 








Total 


Cre. 
_ Expenditare. 










Cube. 


































om. £R. oe. £F. 
4th Circle R355 1.433 72 1,507 
Sth Cirele ... 3,756 414 373 737 
Girga Directorate 5,628 L077 312 1,389 
Totals... 17,739 2,926 rays 3,683 





In the 5th Circle arrears to the amount of £E.356 were paid on 
account of 1901. The arrears due on the work done in 1902 are 
LE407. In Asyut Province the Manjabed Beni Amram and Raramun 
spurs were repared at a cost sf £E.510. In Minia Province two small 
spurs were made at Matahra, some new revetment at Ikhsas, and the 
revetment at Minia was repaired. In Beni Suef Province expenditure 
was incurred on new revetment at Halabiyah, and repairs to Wasta 
spurs. In the 5th Circle the bulk of the work was done at Nag Hamadi 
south of the railway bridge where there is a good deal of river action. 
Small lengths of revetment were also done on the right bank of Asfun 
Canal, and the tarrad of Hod Hew, where the river impinges on them. 
In Girga Directorate the spurs at Sohag, Kitkata, Qaramta, Abnub, 
and Tuea were repaired. Short lengths of new revetment and repairs 
to existing revetments were executed at 16 different sites. 
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The following expenditure was incurred in revetting canal banks: 
below regulators and at other important points ;— 





The points on which banks were protected by revetment were as 
follows :— 


In Kena Province at Farhana Khiba and Hamad Escapes, 
In Girga Province various regulators. 


Tn Asyut Province various regulators and west bank of the Ibrahimieh 
Canal. 


In Minia Province Yusufi diversion at Saqula, hanks of Safsafa Canal. 
In Beni Suef Province head of Sultani canal, east bank of Sharana 
Canal at Bibeh. 


In Fayoum Province below Hassan Wassif Canal Head; banks of 
Yusufi in Fayoum Town. 


Secriox IL—NEW WORKS AND IMPROVEMENTS. 


(Exclusive of Special Works), 


The quantity and cost of earthwork exeented in new channels and 
banks was as follows :— 





New Channels and Banke: 











X Cube, Coxt, Cost of land, Total cnst. 
ean ne 
that geet oye M4517 1,126 
See! ‘one Pree poll 
aa “abs 224,185 B16 
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The lengths of the new channels and banks are given in the follow- 
ing statement :— 











Lexeru rs Kromerues. 
Cronus. 
New Channels. 


4th Circle 7,237 2179 
Sth Ciredle 4... 12477 — 
Girga Directorate... 4,103 1,126 

Totul 3.805 





The works were all petty the details of which are given in Appendix E. 


Appendix K shows the progress made with and expenditure incurred Basle Bank 
on revetting basin banks, In the 4th Circle out of the length of 40,288 
metres, shown as done during the year, a length of 31,006 was done 
in the west of Yusufi Basins at a cost of £F.13,624 which comes un- 
der the head of “Special Works.” The balance of the revetment in 
the 4th Circle was executed on the tarrad of Hod Delgawi, and the 
banks of the Mohit Drain escape in Hod Sultani. Owing to the Con- 
version of basins the revetment on several salibahs in Asyut and Minia 
Provinces has been removed so the total of 188,634 metres in the 
4th Cirele is slightly in excess of the truth. In the 5th Circle a length 
of 915 metres revetment was done on behalf of the Daira Sanich 
Administration at a cost of ££.500. Hence the expenditure on basin 
bank revetment charged to ordinary Budyet was £E.6,721 plus £E.133 
spent for purchase of stone not yet built into revetment which brings 
the total expenditure on the ordinary Budget under this head to 
£E.6,894, 


A list of new masonry works and buildings charged to the ordinary New 
Budget is given in appendix B, These were twelve works built for the fragation 
improvement of irrigation and drainage not counting a number of 
small falls on road-side drains in the Fayoum. The total expenditure 
under this head was £E.4,967. 


Appendix © gives a list of masonry works repaired and remodelled. Masonry 
The total expenditure incurred was £E.10,158. The only work of bidaaie FO 
much importance was the Tukh Salibah Bridge, west of the Yusufi, "=" 
This bridge is in very sandy soil and the floor failed during the flood 
of 1901. The damaged floor was rebuilt with a row of sheet piling at 
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its extremity. A line of heavy blocks was laid in extension of the 
floor, below which a talus of rubble pitching was put in, After these 
alterations the bridge stood the action during the past flood well. The 
well fall at the tail of Mohit Drain escape was altered by replacing the 
two vents on the up-stream side separated by a pier by a single vent 
spanned by an arch. This has rendered the work much stiffer, 


Srerios HL—AGRICULTURAL ROADS. 


The expenditure on construction of new roads in the Fayourn Pro- 
vince during the year was £E.574 on account of payments for land 
previously taken up. The following statement shows the progress 


made with the programme of new roads in the Fayoum approved of 
in 1898 ;— 





Leneth included 
in 1888 programme, 







Coustrovted xp to end Total to and of 1902, 


Coustrocted during 
of 1M) 192, 








Kilometres. 


L135 


Kilometres. Kilometres. 
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The seven kilometres shown as constructed during the year is a 
portion of the hank of the Abdulla Wahby Canal which replaces the 
Seilah-Demoo road of the programme, Last year the bank of the 
Hassan Wassif Canal replaced the Haweret El Makta-Lahun road of the 
programme 11 kilometres in length. Now that the new channels in 
the Province are approaching completion road construction, practically 
suspended for the past two years, ean be proceeded with, In Miniaa 
cube of 31,805 M* of earthwork was executed in repairs to roads at a 
cost of £E.360. Repair gangs costing £E.690 were maintained for 
the road repairs in Beni Suef and the Fayoum. The kilometrage 
of roads in the Fayoum at the beginning of the year was 422. It would 
require a good deal more than £E.1,050, the total expenditure in the 


Ath Circle, on repairs of roads to keep the Fayoum roads in tolerable 
order. 


Section IV.—BRIDGES TO REPLACE FERRIES. 


A final payment for the Safai Bridge on Ibrahimieh Canal was made. 
Contracts were placed for bridges at Abn Qerqus and Sidds, The latter 
Was practically complete at the end of the year, the former is under 


3. = : * 
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construction. These bridges consist of iron girders and timber plat- 
forms carried of masonry abutments and iron piles. The expenditure 
incurred was as follows:— 


£n. 
Rahat: Prides 3) is. fae peat See ise) Mea. ek wee) Coes as OBE 
Rigas aS esae Sextrise Mec! Gost GE es! cael wed paat ek =een): NODY 


Total... ... .«.. £5.651 


In Girga Province 19 timber bridges on masonry abutments and {eel Bridges 
piers were built at a cost of ££.9,420. These bridges are paid for hy a Directorute, 
cess on the cultivated area of the province. Up to date 33 bridges have 
been constructed out of the original programme of 49. 


Section V—WORKS OF PRIVATE ENTREPRISE. 


The line from Miniet El Het to Shawashma, completed in 1901, was Agricultural 
opened during the year. The kilometrage of line open is now 162. in Fayoum 
The condition of the permanent way and rolling stock is far from satis- 


factory. 


The season was a very disappointing one for these works. Only Nie 
* ¥ - > . ~ Reclamation 
driblets of water entered the high khors of Sobag and Garf Sarhan Works. 
closed last year. During the year the khors in the island at Rodah and 
at Sheikh Fadl were closed. These khors are lower and drew a little 
more water than those first mentioned. An area of 166 feddans is at 


present rented for cultivation in the four khors mentioned above. 


The canals and drains in the tract to the west of the central Mohit ii 
Bank at the northern end of Feshn Markaz were remodelled at a cost Project. 
of £E.73,000. The funds for the work were provided by the Daira 
Administration. The improvement in the area dealt with has been 
very marked. 


Sectios VI—EXPENDITURE DURING THE YEAR. 


An abstract of the expenditure is given in appendix A and is as 
follows :— 


2k. 
Establishment and contingent Charges... 00.0 cc. ee eee 36,303 
WHORES) sy edt cee) ese ee) iver. seeivloas 598,143 


Total... ... ... £E.634446 


a Te 


Of the expenditure on works the amount accounted for in the 
several statements in the body of this report, and the appendices 
amounts to £E.590,115. The balance of £E.8,028 represent the expen- 
diture on payments of arrears for land from previous years, purchase 
of materials, petty repairs, and temporary establishment which was 
divided between the several Circles as follows ; — 


#E. 
eo a eee eM By ie: 
SRN CABONM), cell’ See, Tees’. one. Se. | Ker 65 ney secerlleces eeqncepes Ie 
Gigs Directorate: iis: icc Geet Ske ess Sas Rs Tic aes ks ETB 

Totals is oc £B.8,028 


Sections VIU.— ESTABLISHMENT, 


Mr. Clowes had a heavy year’s work in the 4th Circle with an 
expenditure of £1.134,295.0n Special Works besides acting as Inspec- 
tor General of Irrigation for Upper Egypt duringa difficult food, He 
was ably assisted by Mr. A.G. Sachs and Abdalla Bey Wahby, Diree- 
tors of Works, The latter held charge of the Projects Circle during 
the absence of Sirry Bey, and carried ont successfully the irrigation 
of the converted basins. This is no easy job, as it is very difficult to 
get the cultivators to do the necessary in the way of making water 
courses, and the ground is very uneven over largeareas. Mr. Ireland 
held charge of the 4th Circle during the absence of Mr, Clowes on 
leave, and worked with his usual energy throughout the year. Ismail 
Bey Sirry got through a heavy year’s work in the Projects Circle, 
particularly when it is remembered that the working season practically 
terminates at the end of July, and a month at the start is lost in 
replacing contracts. This loss has been avoided in 1903 by obtaining 
permission to put the chief items of work in adjudication at the end 
of 1902. This will greatly facilitate matters. The sharaki areas south 
of Asyut as compared with previous years of low flood speak well for 
the management of flood irrigation by Messrs. Sidky Bey in the Sth 

‘irele and Hassan Bey Wassif in the Girga Directorate. 


K.E. VERSCHOYLE, 
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APPENDIX A, 





Agstract or Expesprrvre ty 1902 UNDER THR DIFFERENT SUB-HEADS oF THE Bupcer. 
SS .— OO Ss 


Sup-Heabs or Brpocer, 
ith Cirale. 





£E. 
Sus-Cuar. L—Establishment. 


tested: o..- ces ce (onal wea vans wea IGS 
Hors Cadre Nee: 


Total, Sub-Chap. I...) 14,364 
Sus.-Cuapr, IL 


Travelling Allowance... 2. 1. 4.) 4,018 


OLAP RRR aja. ant. core. 1A cee ent 419 
Poahmermt | ij; a3 eee exes «one 176 


Office Rent FileSesa “iceet ods) aba aE 317 
BURGE ca, ak Bi aeel iow eee 10 


Total, Sub-Chap. TT...) 5.040 
Sus-Cuap. III. 
Furniture and instruments 
Sus-Caar, TV, 
New works 
Sup-Cuar. V. 
Repairs and Maintenance 
Sus-Caar. IV any Cornvite Anonrion. 
Earthworks and works for decreasing 
the cost of maintenance of banks and 
CUM Ses ee eT nS SS Pak 
Special new works 00... ce au] 9,889 
Sprecian “Carsse Crepir.” 1... | 124,410 
New Aoricvurunat Roaps... ... 0 oc 575 
Srrcuat Low Froop Creprr ... 2.350 
Frauny Posvé 2.0 0. oe. oes cee: nce oss aL 


SUMS COLLECTED Uspen Canats Acr. ...1 — 





Total of Works ,..| 222,506 
Grand Totals...) 241,910 





1,949 





EXPENDITURE. 





Projects, 


Sth Circle, Total, 


£k., 


Ly 19,888 
6,985 


| 


26,873 





6,614 
923 











= 2,426 
= 18,398 
— 143,513 
4,905 14,790 

265,719 403,317 
= 575 
= 14,450 

GOO 651 

= 23 

271,224 598,386 
273,173 






— 13 — 


APPENDIX B. es 








List or sew Masonry Works Execurep ty 1901 anp THER Cost, “os 
EXCLUSIVE OF Sprotan Works. 


Name or Wonk. 





ira CIRCLE. 
Works for Improvement of Trrigation. 


Kena Province. 
R or at kilometre 37 of Killabiya Canal... 2.0... 
Hasulator on Qamula Sayyala Seletaate oe Oe tees 
Head sluice for Sayyala Sahil Fi Salamiya sees Bie on 


Head Regulator for El Kasr Canal 2.0. ae cone 


GIRGA DIRECTORATE. 
Works for Improvement af Irrigation. 


Girnaa Proviner. 






Head sluice Sayyala Akhmim West 2.0 0. 00. we 
oe ~ Ivert to borrow pits of Salibah Hoshal Sawama... 
gulator Shattura Canal... 0 ek eee 
Had It tor Shenshifi arti ilk bovek vos eee SS AS 
ce Sayyala Hawawich A ee ee 
Asyut.—2xp Section. 
Qulvert in apada Bank ge Sayyala Hoshah see ane eee 14.761 
‘Hoshah Shaqualqil esca er ee, a eT? ote wee 3LL.2A7 
Buildings. 


Completion of Director's office at Sohag ... 





1 


List oy sew Masonry Works execurep ix 1901 AND THEM Cost, 
EXCLUSIVE OF Spectra Works—concluded. 





Name or Wonk. Cost. 
Province. 





ek, 2E. 
Brought forward... 0... 
41a CIRCLE. 


. Werke Jor improvement of Irrigation or Drainage. 
t Brid ore siekegs or Mohit Drain . 


rere in Ho so Nae Province... ro 104.000 | 104.000 
or Nazzaxz Aarionl 
a am Provin oye eek Kes «| 383.782 | 383.782 





Grand Total... .., 








— 


” 





APPENDIX ©. 7 





Last or Masoxry Works Reramep axy Rewoperiep ty 1902 ann tiem Cost, 


Name or Wonk, 





 Sru CIRCLE. 
, Kexa Provesce. 
Esna regulutors... ... 6 +. 
Git Gan reguidtors ... «... 
engi culvert... 6. 


Agalta culvert deat asiiisee® 3001 “oKe 


Umm Adas regulator |... eee ae eee 


Hod Bsna eulvert 2.00200 
Petes Se aia He 5 i iT 

a Hea ti r 
Mahadada B eile tal . 
Bl sitteen Esco se kab. ia; 


Matira Suyyala elle |. a - 
Esna Inspection house... ise 
Miseellancous petty repairs... ... 


Aswas Province. 


Naziriya lator .. ie 
Nile esea madi canal 
Hod Bimban eseape... wee oe 
Miscellaneous Petty repairs ... ... 


GIRGA DIRECTORATE, 


Ginga Province. 
Remodelling Sheikh Mubadir Te 
Remodelling Boni Himel W. PF 
Sohag Irrigation — ose ees 


oe wee 


Sohag West escape eves se a 
Gi viva OSEMPIO cee ee sae oes 
Awlud Yehya escape. ee 


Banawit head enuivert —... 
Rayayna Sayyala culvert... 3a 
“Heweti canal head Regulator... aaa 
Asawiya syphon.. ..- 
Head culvert Sayyala Hawawish .... 
Head culvert Sahil El Khiyam. ... 
i 
Mean tan“ to iworks! from 


+ os 


Carried over... 


) 100.073 


ve Heads. 








per Grand 
Cirele. ; ae 
2k. ah. 
177.970 
55.418 3 
, 
: 
= 
J 


5a.010 
‘18.06 


FA.892 
10.681 
14.936 

8.20) 





346. 50 
5.287 
172.028 
31.165 
30. 
36.058 
39.304 
30.812 
34.478 
LOT 
DW.885 


793.762 
ey 
? 


25. 130 
174.002 


23.45 


PL. ee te 


OSL. S68 j 





703.762. 
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Last or Masonry Wonks Rerainep axp Remopercen rm 1902 axp rari Cost—coneluded. 


Name ov Wore 





Brought forward... ... 


Asror, Sovrn. 


. ! 
Repairs to Aqadura Regulator... | 901.38 9 
Neti for Shuth ane elim SDAA re 50.735 


Petty repairs... oe coy nee: bbe 55.538 


tra CTRCLE. 
Asyur Proyreer. 


petty. repairs to Bridges... 00 4. ee 260.442 
Supply of Regulator Boards 2. 2. 2) Fa5ina0 
irs to Buildings... 2... aed Wdesz wes], Lt20400 
oy oa to Maharraq Bridwe .. 55.80) 
rs to Umm Att Bridge “nnd Rest 
URE: 6, asVBed Mpa 


Mista Province. 


pairs to Inspection houses... ... 0. 4.) 184.507 

airs to Bridges . -| 522.769 

nsion of flow of Tukh Salibah Bridge - | 3.241.440 
Repairs to Sawada Bridge 4... 


Best Scev Puoviner, 


Petty repairs to Bridges... cos ne] 46 462 
hinting putes of Qoshesha excApe.. ere vast] 2625228 
irs to Boeh Bridge and Sanya agai 200.000 
Repairs to Abadiya Bridye ... es} 125.342 
Repairs to Bridge in Salibah Qoshesha see| 145.548 
Allerton o of we “5 seis at tail of Mohit Drain 


eseape . Mae, ov wey eel abe 


Favum Provinces. 


Petty zepelis to Bridges... isa sca) ave esol «©6998 743 
tion houses .. see eee bee] §©=— 166455 


Alteration tT three rond brides tse: coe ees] 450.000) 







sie aes we SEE. 280 


ser eet 280.000 





Total 
per Grand Total, 
Olrete. 
ak. £E. £eE. 
LS81.868 | 793.782 
907668 
en 1,889,530 
1,035.702 
4.298.716 
043.198 f. 
LAG 283 | 10 158.575 





i |) ae 
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APPENDIX E£, 





STATEMENT sHOwING THR New Bayxs axp CHANNELS MADE IN 1902, 
EXCLUSIVE OF “Sprecran Works.” 









Total 
NAME OF Work. quantity. 


c.M, 


tra CIRCLE, 


Asyor Province. 


Diversion of Nile bank at Bmariya,.. .... .... 
Joining up canal El Milk with the Ghezireh... 
Remodelling eanal Ghezireh El Hawatha 


ie as Set, ss 8,079 
East Ghanabiyah to west of head reach of Sahakah Canal... 


13,979 






48,813 
Misia Province. 
Diversion of Nile Bank at Feshn 
Diversion of Nile Bank at Minia 
Diversion of Nile Bank at Samalut... e. 
washat Grezireh El Sirariyah ... 2... 2. |. 
Salibah from Talt Bridge to corner of Old Salibah 


176 
415 
316 
(240 








Bent Surv Province. 


Extension of Saharet El Magnuna Canal 8.030 


84,517 





Total 4th Cirele 





orn CTROLE, 
Kexa Province. 
Extension of Sayalet Hod Esna south 


Extension of Sayalet E] Adayma 
Appproach channel Ritti Escape 


Aswan Province. 
Extension of Sayalet Sahil Ramadi... 


Total Sth Circle 


Carried over 


i= 


Sraremenr sHowro tHE New Banks anp CHaxnets MADE 1s 1902, 
excLustve or “Specian Worxs”—continued. 


Quantity 
of 
earthwork. 


om. 
Brought Forward... — 
GIRGA DIRECTORATE. 


Girca Provrycr. 


Extension of Sayalet Hod Bardis East of Rashwaniyah a 
Diversion of Nile Sactad of Haus Saba Fuk. es 
Diversion of Nile tarrad Hod Moefin m 


Asyur Sours. 
Diversions of Hassan Darwish Canal 
Sayalet Sahil El Badari ... ... 


Total Girga Directorate 


Grand Total 











ah 


APPENDIX F, 





Gayrnat Agstuact oy Exrenoirens ox “Spectar Wonks” caanarp ro Spectra Caisse 
Creprr anp Sproman Guant rrom Onnixany Bepoer 


Name ov Prosecr. 





West of Varufi 
Project 
Minia Provings. 


Mazural Beestator 


“Extonsion of Weat 
Mohit Drain avroes 
Mou Sultans. 


Rermunlelling f 
Branvhes of 
Ubrahimieh Catal | 


Beni Khalid) Canal | 
and Hoahah Tonal. 


wyoum 
ne Hiw { 
Projects 


Naue ur Wonk. 


ive CIRCLE. 


Iron work Nealet El Abid and 
Saquila Regulators ., 0 4. 
Masoury works in Bustue.. 4. 
Tn LC eee 
ltubble revetinent. oe ee 
Quarters for Stat and 
Neelet El Abii and Say 


Tron work ., hat yt 5 
Ttubble revetment Se), op) Ae 
Quarters fur Staff and Mavaxive 
Land 


Earthwork .. .. 
a 


Masonry works .. 


Walidivoh eyphon under tbmhiiuieh 


at “+ ©e we «8 oF «#8 


Beni Suef Pro- 


Magauna syphon, 


With «ae fs fos 


e+ +e oe 


Rarthwerk .. 0 6. 
Masoury works ., 
Rubble revetment 


Karthwork ., .. 
Masonry works ,. 


Establisiamnt ,.  ., 
Land for ennals.. 6. G 
work ee ee ee 
Masonry works .. 4.) 4, 
Inspection Hiatrees 
Lard required for Drnine., 
Kurth work ii Drains... 
Masonry works in drains, 


Curried over 





Ondiary 


Hudget. 








Culsse Total pcm 
Credit. | per Work, Project 
£K, en, £k, 
= 322.70 
SAG250) SAMS 
GBT ART S727 
T8G2024| 15,024,024 
= S844] 
19,442,671 
— LALA 
THUS 770.638 
_ STO 
wm7i $5,714 
2ATT BAB 
FAST I 
2.210.585 
S76 
KAT2UG] BAT2A17 
LASS AIO] 4 058.8h 
i713 414718 
TOT MG 
S1s2iV8) 2 eyes 
77810 3 fODRSS 
——| 1277s 
2501200) 25.269 
SOWA SMA 
WO2ELa70) HATO 
14,668.080) 17458405 
fe STO.000 
2000 00.008 
L7H] 14734 
SSCLN0T]  HANLHOT 
ST 2068706 








£k, 
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Gexerat Assrnact or Expenprrere on “ Speciat Works” caarcep To Sprcran Caisse 
Creprr axp Specran Grant rxom Onpixary Bune (continued) 









Name or Work. 


















































































per Cinele. 
; RE. 
Brought Forward 184,204.462 
PROJECTS CIRCLE. 
eal Banks 
Existing channels .. 1. 4s « m1 ARI 2477381 2,899, 
pepens works a Ve 191.398) TLO80.944) 11,2% 
Conversion of TaOE 500) cgar06 2e 99 202 20 — IGA ABS] 16410483 
Asyut Basins. Irrigution outleta 2. +, ae ee L722) 1,725.425 
Boundary stones ., 
Working canals in flood and 
Misecellansoue .. 6. ee te ee 
Earthwork Beene mon 
it gh WORK seis: ce sa 00 
, n es ca? wea oe 
Conversion of Diversion af Bahr Pili onan ak 
wink nen Working canale., 6.06.0 eee 
sit I on Houses 2. 6. 3 oe 
I QUE we we oe ub 
Miscellaneous 2, 1. ce oe we 
romans oe Plath oo. ve 20: oe) 00 
Etsa Pomping Masonry 2° es 
Suition. Labour for ipl of Plant 1.2: 
Misvellaneius 4.0 2. oe oe ve 
ENON. on seer Swiiee) CaNiines 
Wideni Masonry works .. 6.0 se ee os 
Tbrahimieh Canal. Rubble revetment 
Land es 74 «6 
Marthweek oc 54 22) bs he ot 
Remodelling Masonry works .. 2.0 2. se ee 
Mohit Drain. IMG cn Seiac ‘ee’ ga “<0 ‘eb 
MisceHanmous 4.0 ee ee ue oe 
Katallishment and contingencies .. 
$$} 270,629,411 
orn CIRCLE. na 
Arrears for 1901, 
Hamad Escape. Hamol Escape .. 
‘189,061 
Taliat lator & 
contingent works, 
12,990471 










Grand Total... .. .. 








me ‘ - . , in : ave f 
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APPENDIX G. 





Last or Masonry Works execeren expen “Sprerat Works” GIVEN tx Appennix IF, 










































































Cost. 
N ma 
NaME oF PRouecr, Nawe or Work Roa Totat Total 
~ | per Project.| per Circle. 
£E. #E, ££. 
#rH CIRCLE. 
"| lrou work Neulet El Abid Saguln Regulators.| 922.736 
Two-vent Regulator Zawyet Hatini 4. 2... | 1,983.550 
West of Yusuf Two-vent Regulater Tukh Saliba 2. 5. 5.) 1.888.108 
Basina. One-vent Regulatur Salibah Qamadir.. 2... 1288770 
Quarters for Staifund magasine Nezlet El Abid. TOR 271 
Quurters for Staff and magazine Saquln ., .. 320.170 
5,17 1.620 
Masumh Regulator || Lift Bridge and erection of iron work. 2, L24L6o1 
ani Lock. \ thaiers Olt anil magnaine 2.04. 6. ae 370,000 iattient 
Extention of west \ Deain ‘syphow sos oe coe cc: on ccf SADA 900 
Mohit Drain. Two road Britges on Din... eae] NE ORES 
4,028,857 
Walidiyah syphon on = S.240,088 
Thrakimieh ‘Canal, } Part Payment for Pipes. 2.00.0 6. oe os Wi sso ssindes 










Mognana Syphon, Final Payment... 215.76 


7 se 8 @e 8 «@F 


218,796 





Regulating boards Walidigah Canal Hend-sluice. 
Masonry coils for Pipe sluice Canal El Milk... 
tron gates an traveller for Ubrihimieh Regu- 
Mme MEARE RS 6x lie, ae ¢uee asad Spaeoac 
evel masonry works west Hafiz Gannabiyah. 
East Hafiz Ghonnabiyah Head-sluice drainage 
olilvert nbowe Hafiz Regultor., .. 2. 4. 
Deirutiyah Ghannabiyah Head sluice ., 


120,000 
70,000 


1722.00) 
1,010,110 


LOSE LIK 
72300 


















Remceeing: : | 


h P 
Ibrahimich, 
f Bridge at head of Bent Khalid Canal, . 
Beni wap on anil | | Six-arch esonpe .. 6. eke 
H Tunah. | Foeder sluice Hoshah Tunah., .. 2. 6. kk 
Regulator Salituh Hoslink Tunah. .. 



















796051 
B,277 522 
ASS 
reals | 













Tagin Aqueduct arrears .. 2. kk kk kk Li0OT8T 
ahr Nexieh Right small works 2nd rach Bahy Nexleh,  .. THA 


Right culverts 2nd reach Bahr Nexleh, 
Two fnlle Bahr Shallan .. 6. 6. 4. oe 
Twelve Musonry works Bahr Kasr-Kl-Bannat 





ty oa 471.453 


and Branches sad 


Railway Bridge Abdulis Wahbi Gonal, .. -.. 
a Bond. Bridges on Abdulle Wihbi Canal. 2. 
1 ator on Abdulla Whabi Canal, . 

H sluice 2nd Reach Buber Seilnh ., 
Pipe aqueduct on Abdalla Wahbi Canal 
Junction Pall 2nd resch Bahr Seilah,, 
2 Falls Abdotie Wahli Canal, .. 5 
& Head Sloices Abdulla Wahbi Canal 


en 


Bahr Seilah 
ond Branches Fayoum. 


s o48 
“* «4 
ss ome 
+ «8 «a 
7 +8 


Carried weer... ss 46 








List or Masoxry Works EXrcuTeD USDRE “SPECIAL Worss” aivex ix Aprexorx F. 7 





Minor Projeets 
Faroun:, 


Drains in Fayour, 


Conversion of Avyut 
‘Basins. 


Conversion of southern 
Minin Basine. 


_ Etsa pumping station, | 


Meine Mhenhileoieh 
Canal. 


Renwaletiing Mohit 


Talihat Regulator, 


Harnad Escape. 












= 388-— 


2- Simul) works Motartieis alam 


Covernuwit share of combined Haul pid Tail 


wry Mridges Eo 
Ali ii Aquethget,. se oe 
Huwars Pips eyphun. ee ee 


Two falle Mosrmaf Sinalan. -. 


32 Hemi shilees.. 2. 
& Keguluters 


Bisipest os 04 cn oe oe 


sP phous... oe be ee 
Se Devine initin <3: 
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fan CUCTH. 
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2 Inspection Hones part payment... 


Thirty thoes sual? works tagin epsteri. 


PROJECTS CUICLES, 


Ginsa Dinectomarn. 
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firnml Total, . 
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of 139,471 
———| naire 





TH 2WOTS 


120.071 } 





List oy New axp Kemopenien Banks ann CHaxnens execuren Usprn 
“Srecran Works” civen iw Areexpix F. 





Name ov nopner, 





Teni Khalid Canal and 
Hoshah Tanah. 


Bahr Nealeh anid { 


r at. Fayoum, 


Bahr Seilah aud | 
Branches Fayonm, | 


Minor Projevts Fayoum,, 


Conversion of Asynt 
Basins, i || Ba 


ai a 
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APPENDIX H. 





Saon op Wous. 





ira CIUCLE. 
Earthwork in Mohitdrain .  .. 


Weis rena Ghonnohivuh and Beati- 


Deirnti “Gharinwbiyah south of 
Mian 


Bent Khalid Cunal.. .. 4. 
Salitah Hoshah Tunah es 68 oe 


seeeeting: 2nd rench Bahr Nex- 


Sed. rede Rake Kase Bl Banat... 


Rermodeling tet each Bahr Selah, 
Ist rena ‘Abdiatin Wably Catal .. 
Sud reavh Abdalla Walify Canal , 


Kemidelling Hale Metartaris stm, 


isisee yee Toxin ales Ys as 
nmmodetting Turin ie Mara 

Alm Awad es se ef -- 
Coustrauting Masrmf § Shaalan . ree 


Distritutarive .. oe wk ge oe 
tine, 6, 


Soni Ranks of Distriba- 


4¢ e0 Ne tae ge 


Mwoalé and Distribaturies eee 


Drains 
Bahr Yusef Diversion "+ #8 «e 


Carrved WEEP es ae oe 


Length 
in of 
hilonwtres, | Rarthework, 


1Odon 


as 
25.000 


Baw 
OT | 


— 


BU 
ne 


770,708 


(Quantity 


1M, 


20r 200 


186,328 
Ao), 0089 


Lie dant 
SaS45 


Ferme 
127,700 


S104 


VStH 


ako 


untes 


21sit 
THANG 


won 
Wi4 311 


1847 


10,108,483 








t 
4S 
CosT. 
. Total = 
Per work. per Project. 
£F. £E. « 
° 
wh Fo) f — 
cial Mer 
i 
i 
2.688.200 
ssR,012 
SUT 
1i2.ngs 7 
HIS 
2189.928 . 
" 
80 we) . . 
7.82 —_ 
__ | narecese = 
&89,000 
15,401,500 
124581895 - 
—_ |] a0 eE 
7,517 
e “TIT 
Lens.a15 d 
aber 
paideieeill ETE“ TaTT) : 
11,308,851 
mapiviek y 
183,556,752 


— M0 — 


Last or New any Rewoprucep Basks Axi CHANNELS EXECUTED UNDE 
“Spectan Works” aiven 1x Aprexpix F. (cont.) 


Length Quantity - _ 
itvaonetsias Resth wait. Total be 


—7 | gk « 


169,550,744 | 162,556,752 


ABSTRACT. 


New Irrigation channels 
Remodelled channels .. 
New Drains .. 2. «. 
Remodelled drains... 
New Banks .. «2 
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APPENDIX K. 


Reverwest or Basty Banks wirn Stowe. 


LESGTH REVETTED, 









EXPENDITURE DURING THE YEAR. 


















Provincn. Added New 
during 1902, Revetment. 
M. 
4rn Crncie, 






Asynt North... 59,236 
BTN. ues- aes 89,069 
Beni Suef’, 40,329 










Total... 


148,346 188,634 





Sra Cinere. 


Aswan .., 
Kena. 





65,231 







Total... 


Girea Dirncrorare. 





Girga . 


ae sk 406,159 
Asyut South... 


46,929 





1,300 
2,182 








Total...) 93.088 









Grand Total 306,065 45,635 352,300 20,523 





(u) Speeinl Works Credits ... 6. 0... ore, eee ose, Sedu RI1,975 
Preliminary Budget... o.oo. eee whl “ses w« —2,973.725 


Total... ... 2...  £.8.17,785.000 
=——— 


7-_e «FP 


Lf 


‘ies 


“~_) © 
7. 
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APPENDIX L. 
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STATEMENT snowing T.R. Levers, Maximem Levers arrainep poring: THE FLOOD OF 1902, 
AND RSTIMATED Sakaki Anas is THe Basins or Urrrn Bayer. oe 


Name ov Sysrim. 





Khizindarivah 2... 


BROUO oiecrrax oS 





NAME Or BA&sry, 


Brought forward ,, 
uJ West 
Hod El Nawawen } Rast 
Hod Qaw 
West... 
Hod El Aqal ast a 
| West 
Hod KE! Maduri | pS 
Hod Bl Sabil 


Hol Beni Murr .. 
Hod El Garbieh .. 
Hoshah Tawabiyah 
Hil El Suwalim,, 
otek doin 
oe! Sayelyu ae 
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Howhah Maabails 


Hod Beni Hime) | West.. 
est of S 


Hoshah Birba ., 
Hod ns Khwlafiya 
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Hoahah Resirst a 
Hod Ariba sta 
Hod Hike | Yet 


iWet  .. 
Hod Minshah  borgiiiags 


Hod Gis El Muntassir ,, 
Hoehuh Balasfu 


STATEMKYT sHowine T. R. Levecs, Maximum Levens ATTAINED DURING THE FLOOD oF 1902, 
AND EsTIMATED SHanakt Angas IN THE Basis or Upprn Eoyrt—voneluded. 
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APPENDIX 5. 


TABLE TL—Strarewest SHOWING THE QUANTITY OF SuGAR-CANE CRUSHED IN THE Darra 
Sastes Facrontes py Mippie asp Urreer Beyer rm Season 1901-1902 any rue 
AMOUST oF No, | Sugar propucen, 








Outturn 
zs 4 Cane crusher : 
Name or Facrory, of No. 1 Sugar 
in kantars. in kantara. 
MIDDLE EGYPT. 
Peat asS. Ure Spl cae hes, ave cae eee OR ant) ene 1,924,905 179,102 


Maghagha 


Matai 1,693,594 153,117 


Mig cs Wiss bi) Reacwel” GS tk RE tee fe OS auf ~ BABES 192,999 
PS Le a ae oe nee Tis MI BS 7 111,469 


MUNN Kaa p Sha, “pues ass Unde phe PRES ste aay leven cose 2,112,692 203,773 





Total, Middle Egypt ... .. 9,139,560 839,683 






UPPER EGYPT. 


AMODORPOR: 2ice: He SE Neca) Bi’) SG wet! BG Ee. se, Be SOLIS 72,646 
LEUIERESCS od va MN Pc inie MeeM anssu tenes 469,430 41,470 
Mata’anah Shesh eedy Keio aasten? 732,753 74,306 





Total, Upper Egypt... ... 2,003,931 188,422 


Grand Total 2. ... 11,143,491 1,028,105 
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APPENDIX S—+vontinued. 


TABLE I.—Svaar-cane onvsnen ann Sugar ovr-renvep BY THE Darna Santen Factorres 





DURING THE LAST TWENTY-FOUR YRARS, 


“8,402,833 
2,365,642 
7,336,192 
4,880,094 
SASS .247 
9.918201 

11,258,057 

10,986,224 

LOALL AO 
8,382,837 
T.602,302 

14,140,799 

12,522,018 

12,755,107 

M253.813 

14,601 832 

15,217,050 

18,253,433 

12,369,140 

11,636,689 

12,680,860 
9,680,482 
9,619,009 


SA44S60 


Total 
sugar provlucwd 
in kuntara. 


605,623 — 
182,006 
603,225 
422.622 
667,451 
S44 
973,500 
934,376 
961352 
TWIT 
695,870 
1,149,893 
1,320,627 
1,207,104 
1.427.608 
1,385,345 
1,564,972 
1.882.979 
1,176,067 
LITS S871 
1,340,983 
1,057,902 
1,081,967 


* 044,043 








Nature of suromer level 


preeeding 
fantory season. 


Unfavourable, 
Favourable. 
Very favourable. 
Fair. 
Fuvourable, 
Favourable. 
Fair, 

Very favourable. 
Very low. 

Low but early rise. 
Low and lite rise, 
Very favourable. 
Fuvournble. 

Very favournble. 
Very favourable. 
Very favourable. 
Low. 

Very Favourable, 
Very low but early rise, 
Very low rise early, but 


eeble. 


Very low with late and 
feeble rise. 








| 


The total sugar produced ineludes the three qualities Nos. 1,2and 3. 


*This ix calenlated from No. 1 Sugar produced by adding one-sighth to allow for Nos: 2 


and 3 Sugar:— 


Thus No. 1 Sugar ... 
Nos, 2 and 3 Sugar 


Total... 


Kantars. 


339,683 
104,960 


43 





=—_—_—_—_—_— 
Note = — The sbove only inelud-s the Middle Egypt fuetories which urush eane irrigated by the Tombimieh 
Canal. 
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APPENDIX S—continued. 


TABLE IT.—Sueak-caxy crvsskp ann Sucan ovrrtryey ts Suutax Pasna’s Factory 
AT DAMARIS DURING THE LAST TWENTY YEARS. 


Quantity 
Factary Season, From crop of of cane crushed 
in kantars. 


Total sugar produced 
in kantars. 





1884 1883 258,855 93,199 

1885 1884 258,405 24,720 

1886 1885 250,426 23,705 2 
1887 1886 272,984 23,903 = 
1888 1887 274,549 ~~ “93.636 2 
1889 L888 276,505 24,648 zu 
1890 1889 266,218 23,783 ‘ae 
i891 1890 228,491 31,609 32 
1892 189! + 382,791 36,161 3 <r 
1893 1892 442,187 37,275 Ria 
184 1893 471,076 40,253 2 5 
1895 1894 545,274 47,429 s 2 
1896 1895 541,202 51,954 x= 
1897 1896 587,462 59,543 = § 
1898 1897 451,390 40,566 E 
1899 1898 479,822 48,761 2 
1900 1899 160,027 16,732 5 
1901 1900 524.466 54.966 

1902 1901 410,465 44,700 


1903 1902 HSL "52,102 





*This is calculated from No. 1 Sugar produced by adding one-ninthto allow for Nos. 2 and 3 
Sugar. 
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ADMINISTRATION REPORT OF THE IRRIGATION DEPARTMENT 
IN LOWER EGYPT FOR 1902. 


CHAPTER IL. 


WINTER, SPRING AND SUMMER IRRIGATION. 





For the third year in suceession the winter levels of the Nile were 
so bad that a coming summer of low discharges could be confidently 
predicted. But there was enough water in the river in February to 
provide for the heavy irrigation of winter crops which then takes 
place, and also for the first sowings of cotton. Profiting by the 
experience gained im former seasons, the river levels above the Barrage 
were raised by regulation during February, in anticipation of the 
demand, to the height necessary to give such discharges to the canals 
as would satisfy everybody, 

As was noted in last year’s Report, p. 162, the strain experienced 
after the middle of June, in 1901, was sufficient to demonstrate that 
the available supply at that time was not ample enough to give a 
watering to all the standing crops in twenty-one days; but that it would 
have made the programme work more smoothly, if the intervals 
between waterings had been lengthened so as to have allowed twenty- 
four days instead of twenty-one for giving a single watering to all the 
summer crops. Such being the lesson of 1901 and seeing that the 
prospect of 1902 was worse than that of 1900, it was decided to adopt 
24 days as the extreme period between waterings. The rotation 
programmes were accordingly drawn up allowing for one watering in 
21 days from 5th May up to the 8th June and in 24 days after Sth 
June until 18th July. From 1th July the period between waterings 
was shortened to 15 days by overlapping the periods of working of the 
different sections, of which there were three. The period of working 
for each section was invariably 7 days, the intervals of stoppage between 
the working periods varying as the relation between supply and 
demand varied. 


. 
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Tt seems to be a not uncommon error to suppose that the Irrigation 
Officers do not know that the crops require a greater abundance of 
water in late June and early July than at other times. The rotation 
programmes no doubt give rise to this belief, as up to 9th June 
waterings at shorter intervals are allowed than afterwards. But this 
is a necessity that is forced upon us, and not the result of choice, 
The interval between waterings is regulated by the facts of the situation, 
being determined by the extent of the area of crop to be watered and 
the amount of water that is available for watering it, Experience has 
shown that, during June and half July or such years as 1902, it takes 
24 days to irrigate the whole area of summer crop with the total 
available supply that can be got out of the river. If, under such 
conditions of supply, the period were to be shortened to 21 days for 
instance, the result would be that one eighth of the standing crop 
would perish for want of irrigation. The question is one of simple 
arithmetic; but many intelligent cultivators are too anxious for another 
solution to accept the correct and, to unprejudiced people, obvious one. 
With a given area of crop, more frequent waterings necessitate a more 
abundant supply of water; with a given supply of water more frequent 
waterings cannot be given without a decrease in the area of crop 
watered, 

The general desire among cultivators appears to be that the period 
between waterings should be 14 days. If one watering is given in 15 
days (assuming that an equal quantity of water is used for each 
watering in a one-in-fifteen days as in a one-in-twenty-one days 
rotation ) the area of crop watered would be about 30 per cent less than 
could be watered with a one-in-twenty-one days rotation. More- 
over 5 days is too short a time to allow for the working turn of 
each of the three sections. Probably the most convenient rotation 
period to adopt will be 18 days, divided up into 3 working periods of 6 
days each. If, with such a programme, it is found that it is not 
possible to vive a single watering to all the crops in 18 days, one day 
or two days general stoppage can be inserted between each of the 6-day 
normal periods of working, and so the period for watering the whole area 
can be increased to 21 or 24 days according to necessity. These general 
days’ stoppage would be utilised to fill channels from which the next 
section was about to irrigate, and to give water to lands which it had 
not been found possible to irrigate in their proper turn. 

It is, however, probably true that, if the intervals between waterings 
are shortened, not quite so much water is used for each single watering 
as would be the case with lengthened intervals, 
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The foregoing remarks apply to cotton crops only, As was the case 
in 1901, it was realised early in the year that the river supply in summer 
would undoubtedly be insufficient to permit of the unrestricted 
cultivation of Sultani rice. Consequently the same policy was adopted 
as the year before, namely, to arrange for rice cultivation on those canals 
. on which such provision could be made without interfering in a’serious 
manner with the general programme for cotton, which allowed one 
watering in 21 and 24 days. The arrangement made for rice was 5 
days supply and 6 days non-supply alternating. In the 2nd and 3rd 
Circles the tracts chosen for giving rice-growing facilities were the 
same as the year before, yiz; the Bahr Saidi and north branches, and 
the Mabmudia and Rosetta Canals. In the Ist Circle the canals thus 
treated were the Saidia Canal from Abu Shalabi to the tail, Musta- 
gudda Canal and branches, and Singaha Eust and West branches; and 
also the Tanah and Gabbada canals, 

The rotation programmes, as drawn up early in 1902 (in March), 
were applied without modification; except that in the Ist and 2nd 
Circles the first application was postponed till 19th May, the 3rd Circle 
abiding by 5th May as originally fixed. The practieal working of the 
programmes showed that they were exactly suited to the conditions of 
water supply existing in the summer of 1902.“ Summer Rotations ” 
ceased in the Ist Circle on 1th August, in the 2nd Circle on Ist Sep- 
tember, and, in the 3rd Circle, on 12th August in S. Behera and 19th 
August on the Mahmudia. 

The * Sharaki " Deeree, forbidding the inundation of lands for the 
sowing of fallow flelds until such time as the Minister of Public 
Works should decide, was issued on 4th April, but by error was not 
made applicable to engines and pumps lifting water from the two 
branches of the Nile. This error was corrected by the issue of another 
Decree on 8th May, by which the prohibition was made applicable also 
to river pumps below the Delta Barrage. The enforcement of this 
Decree did not commence until 26th May. The prohibition was 
removed generally on 19th July, but along certain canals on 11th 
July. Those canals were the Rosetta Canal in the Behera Province, 
and the Bahr Saidi and its northern branches in the Gharbia Province, 
The possibility of fixing an earlier date for these canals was a conse- 
quence of the favilities for irrigation afforded by storing water in the 
trough of the river above the Mehallet-el-Emir Dam. 


— is — 
Mentacuer-ei-Eyir Das. 


The Mehallet-el-Emir Dam was made in the usual place on the Rosetta 
Branch, but it was designed to hold up the water in the reservoir above 
it to twenty-five centimetres greater height than the year before, and 
half « metre higher than in 1900 and previous years. The crest level . 
of the dam was fixed at R. L. 3°50 to provide for a H.W. L. in the 
reservoir of R.L. 2°50 (RL. 2°47 was actually reached), The width 
of crest was 2 metres and the side slopes 3 to 1, giving « bank width at 
H.W.L. of 8 metres. For about 5 months this dam held up nearly two 
metres of water, and throughout the summer provided # continuous free- 
flow supply to the Bahr Saidi and the canals to the north of it, and 
also to the Rosetta Canal on the opposite side of the river, The Atfeh 
pumps, whenever necessary between 2nd July and 6th August, also 
pumped water from this reservoir to keep up the level of the Mahmudia 
Canal. It was on account of the presence of this stored water that rice- 
growing was encouraged on the canals fed with it, a high level in the 
reservoir being maintained by the additions due to infiltration and 
springs along the river bed above it. 

From the middle of April to the end of the first week in August, 
there was drawn off from this pool by the 2nd Circle 47 million cubic 
metres of water and by the 3rd Circle 56 millions; or altogether 
103 millions ; that is, au average of a little over 900 cubic metres 
a day. 

The Mehallet-el-Emir Dam cost to make, maintain and remove, 
L.E. 9644. It was begun on 15th January, closed on 27th March and 
completed by 2nd May. The construction was undertaken in the 


interests of irrigation, but navigation between Alexandria and Cairo also 
felt the benefit of its effects. 


Fareskur Dam. 


The temporary dam near the tail of the Damietta branch was made 
ata new site in 1902. Hitherto it had been made a little to the north 
of Damietta town. But this position was unfavourable for the reasons 
given in last year’s Report, and a new site was selected higher up the 
river « little below Fareskur. The result was fairly satisfactory, but 
the springs and infiltration on this branch do not provide a sufficient 
supply to keep the river pumps going, The sadd was given the same 
cross section as the Mehallet-el-Emir Sadd on the Rosetta branch. The 
H.W.L. provided for was R.L. 1°50, but actually R.L. 1+ 42 was the 
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maximum reached, and that was maintained for 4 days only from the 
Lith June, This level was obtained by passing « discharge from the 
Mansuria Canal into the river through the sluices of the lock at Mansura 
during May and early June, and allowing a small discharge also to pass 
the Delta Barrage. 

The Fareskur dam was closed on 26th March. It cost to make, 
maintain and remoye L.E. 5000, inclusive of a sum of L.E. 487 to be 
paid for land in 1903. The dam at the time of the maximum water 
level was holding up 2°10 metres of water. After the middle of June 
the Mansuria Canal could not spare any water to maintain the level of 
the reservoir ; and the effect of the pumps and evaporation caused the 
reservoir level to fall at the rate of 4 centimetres a day. As the river 
above the Delta Barrage had risen by the 12th July, and as it seemed 
probable that difficulties would arise with the river pumps if the conti- 
nuous fall of the Damietta Branch was not arrested, a million cubic 
metres a day was on that date started down the branch from the Bar- 
rage, and a second million added on the 19th July, as the first million 
produced but little effect. The fall at the dam was arrested on the 
27th July, just as the condition of things was beeoming critical; after 
that date the rise began and all difficulties quickly vanished. The lowest 
level to which the reservoir fell was R.L. 0°52 (27th July), which is 
only eight centimetres above sea level. The depth of stored water, 
therefore, utilised was 2 metres at the dam. A fall of four centimetres 
a day, when the reservoir was at its highest, would signify that the 
pumps and evaporation accounted for about 300,000 cm. a day more 
than the springs and infiltration in the river-bed contributed. Some 
years ago it was calculated that the engines on this branch lifted about 
? million cubic metres a day. The springs and infiltration may there- 
fore be credited with a discharge of about 1'/, million cm. a day. The 
total quantity of water stored above the dam in the middle of June was 
probably from 12 to 15* million cubic metres; which quantity, if used 
up in a period of 50 days, would suffice for the irrigation of about 
10,000 feddans of cotton or half that area of rice. Tt would seem, 
therefore, to be worth while to make this sadd in years when there is 
a probability of a scanty summer supply, with the objectof storing water 
for the 50 critical days of summer, even were this the only advantage to 
begained. Butthere is also to be obtained from it the further advantage 
of being able to use all the spring water which rises in the river bed 
above the dam : for it prevents the water being contaminated by an 


* Mr. Langley caleulates it wae more than double this amount. 
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invasion Of sult water from the sea, whereby it would, at any rate in 
the lower reaches, be rendered unfit for irrigation purposes. Unfortu- 
nately, too many pumps have been allowed on the Damietta Branch. 
If only half the pumping power existed, the making of the dam would 
secure to all a sufficient supply of water up to the end of the summer 
without the necessity of any addition from the upper river discharge 
during the time that it is all required for the canals, As it is, the 
pumping power on the river enables a larger area of land to be sown in 
the spring than the river is able to provide water for in summer, with 
the result that, just at the most critical time, there is danger of the 
crops depending on these pumps perishing, unless the canals alongside 
come to the rescue. And it is no easy matter to provide water in July 
in those canals which would be called upon to meet the emergency. But 
the operation of the Zifta Barrage may be found to be the solution of 
the problem. If it proves not to be so, then, in times of scarcity of 
summer supply such as we haye had for three successive years, it may 
still be found advisable to make the Fareskur Sadd. But it must not 
be forgotten that, if the Zifta Barrage intercepts the spring water 
between itself and the Delta Barrage, there will be less spring water to 
draw upon between Zifta Barrage and the Fareskur Sadd, should it ever 
be made again; so that the principal advantage to be obtained by making 
it in the past will be lost in the future. Probably the greater proportion 
of the spring water which collects in the trough of the Damietta Branch 
rises in the bed in the first few kilometres below the Delta Barrage 


within the influence of the head of water held up by regulation on the 
Barrage. 


Disrarsution AND Dury or Warer. 


The distribution of the river discharge to the different Circles is 
effected by orders, issued from time to time by the Inspector General 
of Irrigation, fixing the relative levels to be maintained below the heads 
of the six feeder canals. The discharges of these six canals are taken 
weekly during summer by the Delta Barrage staff which, having no 
responsibility in the matter of the irrigation done by the water, is 
disinterested so far as the results of its measurements are concerned, 
The discharges being thus ascertained, the Inspector General adjusts 
them to their correct proportions by modifying the orders as to the 
levels to be maintained downstream of the different canal heads. 


The proportion to which each Circle was entitled in 1902 was arrived 
at by the following calculation, 


— 161 — 


The areas of summer crop of 1901, as given by the Finance Ministry, 
were :— 


CIRCLE, Cotton, etc. 





Rie, 

Fodidune,  ti< — 
Ist Cirele ... aeeG 5a0 543044 3,204 
BOE eg Soe, cae! i a ne 495.100 14,708 
ard, pee ape Vee aS 253443 10,472 





Assuming that rice consumes double the amount of water that cotton 
does, the water should be distributed in the following proportion :— 


ist Circle see ae ate eee ee | ORR 2 x BOQ = 603,752. 
2nd, wre eee nee eee eee $95,1004+2 14,708 = 524,516, 
> re we cee | BIG ANS +2 x 104T2=274.,387, 


Allowing 22 cubic metres per feddan for cotton and dedueting for 
pumps on the river one miliion cubie metres in Ist Circle, two millions 


in 2ud Circle and half a million in 3rd Circle, we obtain the following 


figures as the proportion of the river discharge above the Barrage to 
which each Circle is entitled: — 


lat Cirele 


+ e+ se 43.3 per cent—or say 43 per vent. 
2nd. ie) ae Ses ey SBT eS yey Oh. ps 
3rd, esi bee\' “on Yagn|) SRO 


A wm ie Sere 4 


On 22nd June, 1902, the level above the Barrage reached its minimum 
of R.L. 13.60, and the corresponding dischar 


ze of the river was pro- 
bably 29,300,000 cubic metres, as ealenlated from the discharge curves 
of the six canals, 


On 25rd June, with a Barrage upstream level of RL. 13.63, dis- 
charges were measured in the six canals, and were as shown in the 
statement below. Column A of this statement gives the levels down- 
stream of the heads, Column B the names of the einals, Column ( the 
measured discharges, and colanm D the correct discharges according to 
the proportion arrived at above for the Cireles, assuming that the 
aggregate of the measured discharges represented correct! ¥ the discharge 
of the river at Cairo. The Sharkawia and Basusia Canals of the Ist 
Circle were left constantly open, and the correct total for the 1st Circle 
obtained by regulation on the Rayyah Tawfiki and Ismailia Canal Heals, 


IL 

















A BR 0. IMschares 
’ manned which wou 
Dare RL—DS. Canal, baat have beet 
correct 
can, per day, cam, per day, 


23rd June 1902 Up-|) 49.55 . a7 att 29 R95 
: 13°55 Menufia ...] 9937,875 | 10,172,825 
stream level of Barrage)‘ 13.43 | Behera ...| 6,004,667 | 6,881,603 


12°95 Tawtiki ...] 3,004,686 
13°27 Tamnilia ...) 2,819,811 
13°75 Sharkawia 1,660,248 
13°06 Basusian ... 893,773 





Total Ist Circle ...] 13477518 | 12,565,632 





Total river...) 29,920,060) | 29,920,060 


awn 


According to these measurements, the 2nd Circle was receiving 
234,950 c.m. too little, the 3rd Cirele 376,936 c.m. too little, and the 
1st Circle 611,886 too much. But, at this time, the 2nd Circle was 
obtaining 300,000 em. from the Meballet El Emir pool, and the 
3rd Circle was getting 250,000 e,m, from the same source by free flow, 
besides what was contributed by the turning of one wheel at the Atfeh 
pumping station : so that, taking these additions into account, the 
distribution of the available supply was as just as one can ever expect to 
make it. 


Taking the June average river discharge as 30} millions, and adding 
3} millions for the pumps on both brimches and for the water drawn 
from the Mehallet El Emir pool, it is found that the total available 
supply was 34 millions. With this supply and a restricted area of rice, 
a 24 days rotation was necessary, With the same amount of rice, but 
with an 18 days rotation, the supply would have to be increased to 
Ha2t — 454 millions ; or with rice unrestricted, to 48 millions. 

In 1903 the Damietta Sadd will not be made, and half of the pumped 
supply obtained from that branch, or 1 million a day out of 2 millions, 
will be lost, so that one million only will remain as the pumped contri- 
bution. But the Rosetta Branch will give its 2 millions as before. 
There will, therefore, be left 45 millions as the river discharge required 
at the Barrage. If, however, the rotation intervals were increased 
to 2), a river discharge at Cairo of 3) millions would suffice. 
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A great deal has been said about the diminution of yield due to the 
long intervals between waterings which have been necessitated by the 
insufficiency of the water supply consequent on the excessive extension 
of the area put under cotton ; and that the yield is affected appears to 
be shown by the following figures. Still, though this is probably a true 
conclusion, caution is necessary in accepting it as such, as unfavourable 
weather has of late years coincided with severity of rotations, and all 
the factors affecting the yield are not shown in the statement below. 


SSeS (0000OOOOOOOoOoOoOoOoOoOoOoaoawawwawnhhnw9nhmnana]} 


Yield. Total 
Year Cotton area a heer By Yield Extreme period 
of crop. Tower Egypt. | lesa Upper Egypt | per Feddan. of rotations, 
arrivals, 
Peehdnme Karitars. Rantars, Taya. 
IS4 1,010,726 4,359,233 4°31 
1805 _ 45094,128 —_ 
L896 LOS6S28 d ASO ATI 504 
1897 1,192,665 6,100,487 S11 
1898 1,179,493 5,220,306 4°43 = ape 
1899 | 1,257,819 | 6,026,625 gag [tenn se oe 
1{HM) 1,258,843 5,100,290 4°06 28 
LW 1,291,887 5,937,911 4°60 21 
Probably about] Would be 
12 1,293,878 5,300,000 4+ pa 
Estimated Perhaps Perhaps Proposed 
1003 1,300,000 6,240,000 4°80 1s 





It will be interesting to note the results of 1903, when it is proposed, 
with the help of the reservoir water, to reduce the intervals between 
waterings to 18, 

It is worth remarking that the above figures show that the gloomy 
forebodings concerning the summer supply of 1900 and the notices 
issued by the Government forewarning the people of a coming deficiency 
of water had no effect in arresting the gradual increase in the area yearly 
put under cotton. 

It must be noted that the above figures representing the yield of the 
cotton are for Lower Egypt only, exclusive of Upper Egypt which 
contributes in addition about half a million kantars. 


Proposats REGARDING DistrreutTion axp Rorartions 
FOR THE FUTURE, 


As a consequence of previous experience, it has been decided in 1903 
to adopt the three-section arrangement of distribution, by which each 
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section takes water in turn for a third of a full period which has been 
fixed at 18 days ; so that each section will get water for 6 days and be 
without it for 12. For canals, however, from which rice is irrigated, two 
sections are adopted, each section working for four days and stopping 
for five. The day when neither section works comes after the working 
of the lst section, and is utilise for filling the channels of the 2nd 
section before water is drawn off from them. As the rice full-period is 
half of the cotton period, a cultivator may, if he likes, raise cotton or 
rice, or both. Supposing he has an area of 200 feddans to put under 
crop, he ean put it all under rice and irrigute it once in 9 days; or he 
can putit all under cotton and irrigate 100 feddans during ons turn and 
100 feddans during the next, so that one watering in 18 days is given 
to it all. Or he may put 100 feddans under rice and 100 under cotton, 
In this case he would irrigate all the rice and 50 feddans of cotton one 
turn;andall the rice again and the other 50 feddans of cotton the next 
turn ; so that, in every case, the rice would get a watering in 9 days 
and the cotton in 18 days. The cultivator is thus free to plant what 
he likes. 

The foregoing is the arrangement for summer rotations, and it is ex- 
pected that, with the help of the Reservoir, water irrigation can be 
conducted according to this programme throughout the summer. It 
is calculated that this can be done if the river discharge at Cairo is 
maintained at 37 million cubic metres a day, which corresponds to a 
level upstreamof the Barrage of RL. 14.00 under the conditions of 
listribution now adopted for the 6 supply canals. This discharge 
would be required up to 22nd June. After that it will be necessary 
for the discharge to rise to 42 millious, corresponding to RL. 14.24 
above the Barrage, from 23rd June to 9th Joly; and to 45 millions, 
corresponding to R.L.14.50, from 10th July to 1th July, After that 
the Nile flood will give more than sufficiency, 

Flood rotations, which consist in considerably reducing the flood 
supply in canals at fixed intervals, are aceepted now as beneficial. 
They have usually taken the form of 7 days high supply and 7 days 
reduced supply, and have been applied more or less effectually in pro- 
portion to the amount of attention that the Inspector of Irrigation is 
able to give to them. 

Between the time when the lowering of canal «lischarges for winter 
clearances ceases and the date on which summer rotations begin is a 
period to which rotations have not yet been applied, But it has been 
suywested that, for short periods at regular intervals, sufficiently high 
levels should be given to enable those who choose to take advantage 
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of the opportunity, to irrigate their fields free flow. Mr. Tottenham 
has enthusiastically adopted the idea, and has arranged to divide the 
2nd Cirele into sections and to give each section four days high levels, 
and reduced levels for the following sixteen. Hig Excellency the 
Minister of Public Works was the first to intimate to me, from his 
own personal experience on his own estate, the satisfaction with which 
the practical working of such an arrangement was weleomed, It has 
the advantage of making it possible, for all who seize the opportunity, 
to economise the cost of pumping, and of helping to release those who 
depend on the tender mercies of large pump owners for their water, 
from the bondage to whieh they are often subjected by those who 
command this form of water-power. 

In my Introduction to Sir W. Willcocks’ “Egyptian Irrigation ", 
I related how, when the effects of high level irrigation on Lower Egypt 
was in question, “I had two maps made up by the Inspectors of Irri- 
gation to show the areas irrigated respectively by free tlow and lift at 
a different seasons of the year, one map to refer to the time preceding 
the restoration of the Burrage, and the other to the time succeeding it. 
The conclusions drawn from a study of these maps were that the 
increase, since the Barrage restoration, of the areas of winter and 
stunmer slush irrigation was decidedly small." Ore of the reviewers of 
the book was puzzled by this statement and, I fancy, hesitated to credit 
it, in view of the fact that the restored Barrage gave such superior 
command over the water levels as compared with that existing before 
the restoration. But the map justified the conclusions, nevertheless; 
and the proba'le explanation of the difficulty lies in the absence of 
tanks to canals. When the water levels were low in the days before 
the Barrage restoration, free How was impossible in most canals, as the 
water never rose to country level in the channels. Consequently the 
banks were of little eservice and were removed for private uses by 
Whosoever chose without protest from a negligent staff of engineers. So 
that, when the Barrage was restored and gave us the power of produ- 
cing better levels, it was found impossible to give them, as the canals 
had no banks to confine the water. It is only now that canals are 
having their banks restored, and this improvement in distribution is 
becoming possible. But the habit of removing the banks to spread the 
earth on the fields has beeome such a custom of the country that 
Mudirs and sometimes native engineers look upon the efforts made to 
put a stop to the practice as acts of oppression on the part of the 
Inspector who has made up his mind to put and keep his canals in 
proper working order. As I have said elsewhere in this Report, the 
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determined efforts, first made in the 2nd Circle, to introduce this 
reform, are producing satisfactory results ; but it has been made 
abundantly evident that little progress in this direction can be hoped 
for without a large expenditure of energy, on account of the universal 
habit which has to be overcome and put an end to. 

It is not intended to give “heavy and high-level irrigation through- 
out the year,” but to give high-level irrigation for short periods 
alternating with longer periods of low levels, I still consider the 
following passage in my annual Report for 1896 lays down sound 
principles on this point: “ During flood it is desirable to be liberal 
with the red water supply and to deliver it abundantly to all parts of 
the country. At the same time, infiltration must not be overtaxed. 
Free flow irrigation is a necessity for washing salt out of bad lands 
and for keeping down the cost of raising crops on lands which would 
give no profit, were lift irrigation only possible in their case; but free 
flow means high level and an increase in the drainage water to be run 
off; continued high levels also waterlog the soil and render it sour, 
Rotation produces high and low levels alternately, keeps the water in 
the soil from staynating, gives free flow during one period and 
provides for helping the drain the next, and is undoubtedly the most 
healthy system to adopt for water distribution in a country such as 
Lower Egypt is.” 


Dury or WATER. 


The period chosen for the caleulation of the “summer ” duty of 1902 
js the 50 days from 19th May to 7th July inclusive, as, during that 
time, the variations in the river discharge at Cairo were slight. This 
period embraces more than two full periods of rotation and is therefore 
sufficiently long to give a true result. 

The mean discharges of the main canals for the 50 days are obtained 
by finding the mean water level for the period, and from it the corres- 
ponding discharge shown on the discharge diagrams drawn with the 
help of all the observed discharges during the sammer. The figures 
thus found are the following :— 



















CANAL. Mean W.L. Corresponding discharge. 
iL, em, 
Rayyah Behera... «.. 13°54 6,820,000 
Rayyah Menufia ... «.. 13°65 10,300,000 
Rayyab Tawfiki ... ... 13°08 8,600,000 
Canal Ismailia... ... 13-49 3,300,000 
Canal Sharkawia ...  ... 13°87 1.400.000 
Canal Bassin... -.. 13*50 800,000 


Total representing river discharge at Cairo: Mean of 


50 days. 31,720,000 
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Duty or Warer—Lower Eovrr. 


The areas under summer crops in 1902 are given by the Finance 
Ministry as under :— 





Cotton and Summer Cropa 





Omenn Summer Rice, pahiae’ iad eos 
Ist Circle hone CS 41114 528,853 
Se ee. Kens? irvine 16,783 499,500) 
Sei ee aa eS ae 21,734 265,525 
TORE «severe 79,631 1,293,878 


The supply of water available for the irrigation of these crops is thus 
made ip :— 
Cubie metres. 


n day. 
Total of 6 Canals .., cas epatlats poe [dts $1.720,000 
Lifted hy river pumps below. Barrage - 3,500,000 
Contributed in addition by Mehallet El Emir pool... aK 380,000 
Tom” 23) ak SS.600,000 
Deduct for Alexandria... 60. wee cee wee 41,000 
Deduct for Port Said and Suez. 4s. ss. 70,000 
a 111,000 
Balanev total availble .. 6. eee ees 35,489,000 





In previous years it has always been assumed for the purpose of 
calculating the duty of water that rice takes a fixed 40 cubic metres a 
feddan, But it would seem more correct to assume that rice takes 
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double the quantity of water that other crops do, The calculation of 
the general duty is then made in the following way: 





Total available supply 35,489,000 cm, _ 35,489,000 = 24, iden soe lay 
Rice 19031 > 2+ other crops L293878 L500 ne a OF crop. 


A feddan of rice would, under the assumption, require 48°84 eubie 
metres a day, while a feddan of other summer crops would require 
24-42 cubic metres a day, 

By calculating in the sume way for each Circle separately we get a 
test of the fairness of distribution. If all the “duties” work out the 
same, the distribution has been perfect. The following calculations 
will show that the distribution was not far from being perfectly fair. 


Dury or Watrer—lisr Circre. 


The crop areas were :-— 


Feddans. 
Summer rice ... zea sisbes sak) \eba tees 41,114 
Cotton and other summer crops side | NAW ain tent [dbs 528,853 


The mean summer discharges were :— 
Rayy = “fawfiki 8,600,000 


Janal Ismailia Vell ies cobb Uden) waa> sac om ae 3,300,000 
SIR SMRP RONSON cos: aioe cial cwapsi gigs sade) eae LMS 1,400,000 
Canal Basusia ... Se 


S00,.000 

14,100,000 

River pumps ... eae ecai eesed Riva osetia 1,000,000 
15,100,000 

Deduct for Port Said and Suez... 6... ee eee 70,000 


Total available supply ... 0... 15,030,000) 


Doubling the rice area 41,114, and adding the product to the area of 
other crops 528,853, we get 611,081, 


15,030,000 _ 


The general “tluty ” is, therefore, —aiLosi 24°00 cubie metres. 


Dury or Warer—2Zyp Circe. 


The crop areas were :— 


Summer rice... wi wdvs del) cosy ual dn 16,783 
Cotton and other crops .. Wee Gia vedi Seel “eGe Sede 499.500 


The available supply was:— 
Rey yal Dietitian sy teon(ate, ick ieee ices Ah oes 10,800,000 
River pumps and Mehallet El Emir pool... .. ... 2,100,000 
Total available... ... 12,900,000 
———— 


: 12,900,000) pul nee 
The general thuty” is, therefore, [e7Ra x 2+ 40,00 = = 24°20 onhie metres. 
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Duty oy Warrer—Sep Cincre. 


The crop areas were :— Ferldans. 
SMMMAL PIO: Bs Sas ses!) Sec fons ieed= eel eee ove 21 +734 
Cotton and other crops SuEGae, ere edt: <ee chee nan 205,525 


The available supply was:— 


Rayyah Behera sige Shee 6,820,000 
River pumps and Mehallet BE} Emir pool... Sou abt 780,000 
7,600,000 
Deduct for Alexandria water supply... ee 41,000) 
Total uviilable 2.0... 7.55900) 

T4500 


The general “duty” is, therefore = 2446 cubic metres. 


ZUM x 2 + 205,525 
Collecting these results we get this comparison :— 








(ieneral duty Hire duty 

Lower Egypt as a whole... ... 242 AS *S4 
Ist Circle ase) S00 | ee eee 24-00 44-98 
‘gm | Meet ekaT > en wane! dee 24°20 48°40 

Ard AW unc ulcty mor iiFess 2446 48°92 





The “duty” of water, as above expressed for Lower Egypt as a 
whole, means that a daily discharge of 24.42 cubic metres was consumed 
per feddan of stanwling cotton and other crops, and 48.54 cubic metres 
per feddan of land planted with rice. As, for the period of 50 days 
used in the calculation, the average interval between waterings of 
cotton was 22.74 days, a single watering of a feddan of cotton 
took (22.74 x 2442=) 555 cubic metres of water: and 11 days being 
the interval for rice waterings, a single watering of a feddan of rice 
took (11 x 48.84=) 537 cubic metres of water, 

In “ Egyptian Irrigation * (Willeocks) 2nd Edition p, 365, the 
summer duty of water is given us 22 cubie metres for cotton, allowing 
for a watering every twenty days. The author obtains this figure by 
allowing 350 cubic metres un acre per single watering of 8 4 centi- 
metres depth, with an additional allowance of 5 cubic metres a day 
per aere to allow for waste. His full allowance for a single watering 
per acre is, therefore, (22 * 20=) 440 cubic metres. 

This, however, does not agree with the calculations now made, whieh 
give 555 cubic metres as required for a single watering per acre. The 
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rotation period now being adopted in 1903 is 18 days. Working with 
this period and allowing the same quantity for waste as is allowed in 
“Egyptian Irrigation,” but allowing 550 eubie metres for a single 
watering per feddan, a canal in summer should discharge (#42 +5) 
= 503 cm. per 24 hours per feddan of cotton to be irrigated, which 
allows a watering of 11 centimetres depth and for waste as before; 
or, in other words, allows 552 cubie metres per feddan per watering 
inclusive for waste. 

It is, however, the general opinion that the Finance figures of crop 
areas are less than the actual areas, so that I think it would be quite 
safe to lay down that, with an eighteen day rotation, an allowance of 
80 cubic metres per feddan of rice crop, is fully sufficient. 

In the 1900 Report it was calculated that 22 cubic metres a feddan 
was a sufficient allowance with a 21 day rotation, equivalent to 25 3 
cubie metres with an eighteen day rotation. In that year the water 
supply was stretched to the utmost, and it is possible that the full 
area of crop,as given by the figures used in the calculations, was not 
irrigated, With the uncertainty then that there is about crop areas, it 
is not possible to calculate the “duty” of water exactly; but T think 
this conclusion may be drawn, namely, that an available daily supply at 
the rate of 30 cubic metres per feddan of cotton and 60 per feddan of 
rice crop is fully sufficient to allow ‘of waterings being given to the 
cotton once every 18 days, and to the rice once every 9 days : and 
further, that, under conditions which favour the economical use of the 
water, it may still be possible to carry out. the irrigation under an 18 
day rotation programme with the daily supply reduced to 26 cubic 
metres per feddan of cotton ; but only on the condition that no rice 
growing is allowed for, as arrangements for rice growing would be 
opposed to conditions favourable to the economical use of water. 

If the supply falls short of the allowances calculated above there 
is nothing for it but to lengthen the intervals between waterings, or to 
reduce the area of crop to be watered. 

We have in these new calculations the reconciliation between Mr. 
Verschoyle's opinion recorded one page 143 of the Irrigation Report of 
1899 and the conclusion arrived at on p. 153 of the 1900 Report. Por 
if rice growing is unrestricted, and if waterings are given every 18 days 
to cotton and every 9 days to rice, an allowance of 30 cubic metres a 
feddan per day is necessary for cotton and double that for rice, This 
figure of 30 cubic metres is that which Mr. Verschoyle stated that 
cotton requires, If again, as is shown above, rice growing is not 
provided for, an allowance of 26 cubie metres for cotton will be sufficient 
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to allow waterings every 18 days ; which is equivalent to 22 cubic 
metres and waterings every 21 days, 


Crops. 


The yield of the cotton crop of 1902 will probably amount to 
5,700,000 kantars for all Egypt. On 3rd April 1903 the arrivals at 
Alexandria had reached the figure of 5,661,588 kantars. The arrivals 
up to the end of August are assumed to belong to the crop of the year 
before. The following figures give the yield of the cotton crop for all 
Egypt year by year since the Barrage restoration:— 

Crop of 1891... 2.0 see oe 4,765,541 kantars. 
POOR ia nic. cco nay, poe (Gyeeo 
IB0B se casa ae: vee SPRBLIS 
W804. ss se ee ee 4,619,239 ‘ 
WSO si ccu ses cea: vase (BRO LES - 


3 2 % 8 


BOGS ess ann aa cos ROOTS 

WBOT cc des acters cia eve GOOOSST, 

= FSOBSS uk “a see 2 RFBBING ree 

4 OER s Quriaet sa: eae CASO GS * 

BLEDOO Re aed ko! IS 299 r= 
TOOL nworesa Suck. Son ae LE a 
1902... ....  ... about... 5,700,000 i 


+ 


There has, therefore, been no marked permanent advance since 1896, 
but this is not surprising considering the bad summer supplies we have 
had in 1900, 1901 and 1902. Tt is a matter for congratulation that, 
under such cireustances, the yield has always been in excess of the yield 
of any year previous to 1896. I think jt not improbable that, in 
consequence of the Reservoir contribution to the summer supply of 
1903, a yield of 64 million kantars may be obtained, but much depends 
apon the weather in August and September. 

It appears from reports received that the 1902 crop suffered from 
unfavourable climatic conditions. The Behera Company, in its Report 
on the operations of 1902, states that the cotton crop has unfortunately 
suffered much from fogs. The Inspector of Irrigation of Ist Circle 
reports the same, but implies that the damage was not universal. 

Other crops are reported to have been satisfactory, especially the 
dura crop, which the acting Inspector of the 2nd Circle states was 
unusually abundant, He also reports that the winter crops were sown 
taree weeks earlier than usual on account of the early ripening of the 
cotton and dura crops, which fact he ascribes to the temperature of the 
months August, September and October. 
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Lake Vierortra Nyanxza GAUGES. 


The information about the Lake Victoria gauges reaches Egypt 
irregularly, The latest reading received is from the Port Alice (Entebbe ) 
gauge, which read 4 ft. 2 in. on 3ist December 1902. So fur as the 
information received allows, the comparison of the Lake levels from 
year to year is made in the following statement: — 


Vort Afice Port Vietoria, Lubyas and finje 
Yuan, - 
(Kutebbe) Ugowe und Kieu. (Tinjw 
Fe tn, Ft, In. 
Ist October, IRB... ... $2 8 uu 
lst October, ISWO,..  .., 2 & i: 3 
Ist October, TWO. 2. ie 10 
Ist October, 190L.. 2.) Not reoeived. i 
Ist October, 102... 2. 32 Latest received 2 


2 
lst March, (40 Sept.) 








Tt appears from the Port Alice gauge that the Lake is as high as it 
was in 1898, having risen nearly 2 feet above the level of 1900. The 
Lubwas-linja gauges show that the Luke is 2 feet lower than in 1898, 
and that it has risen only 15 inches above the level of 1900, The gauges 
have been changed at each station more than once; and as they are not 
referred to any datum, the accuraey of the re-fixing of the new gauge 
is more than doubtfal. [tis hoped that Sir William Garstin will bring 
hack with him from his expedition to these Lakes the information that 
is wanting about them. 


Suez Fresuwaten Canat. 


The condition of the Suez Freshwater Canal gave rise during the 
year to complaints which an inspection of the canal showed to be well 
founded, The bed level of the lower half of the canal had been allowed 
to become too high, the channel was found to be choked with masses 
of a weed which grows freely on the eanal bed, and the banks were in 
places too low and weak, The medical officer of Suez complained that 
the water was rendered salt in consequence of rain water collecting and 
standing against the right lank, The necessity of providing syphons 
to pass this rain water forward under the canal was recognised some 
years ago when both railway and canal banks were breached, bat the 
order to submit projects was not carried out, 
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To put the canal in proper order instructions were given to introduce 
a second Priestman’s dredger into the canal to clear the bed to fixed 
levels and widths, to make up the weak portions of the banks to full 
heights and widths, and to provide long handled rakes for clearing out 
the weeds. At the same time the local engineers were to be kept up 
to their work by the Inspector. The projects for the syphons to carry 
olf the rain water were to be sent in without further delay, It is hoped 
that the carrying out of these instructions will result in the canal being 
brought into a satisfactory state, Its neglect is probably due to the 
fact that it is distant from all the usual lines of inspections and, although 
of first importance to Suez, it is nevertheless of local interest only, and, 
in consequence, has not had sufficient attention bestowed upon it. 


Drarnace. 


In a note from oue of the irrigation officers that came before my 
notice during the year, I was somewhat staggered to find that he seemed 
to take credit to himself for having introduced rotations on drains, as 
though it was in principle a good system to apply to drains, as it is 
acknowledged to be a healthy process in the ease of canals. Such a 
ereed can only be condemned as rank heresy, The flow of a drain 
should never be stopped; and its section should be sufficient to discharge, 
with a W. S. level at a favourable depth below soil, the maximum 
discharge due to the drainage of the area served by it. If the drains of 
liberal section are abused, and are flooded by an excessive quantity of 
water being poured into them, the remedy should be to shut off the 
outlets of canals whence the water s/arfe on its way to the drains. It 
is not an easy thing under present conditions to control the quantity of 
water taken from canals, aud effective control will not be obtained 
till the public canals are provided with properly designed outlets, 
Mr. Dupuis, the Inspector of Irrigution of 2nd Cirele, never loses an 
opportunity of enforcing this necessity. Land under rice, or under 
reclamation by washing, cannot be allowed an unrestricted supply of 
water, if the drains into whieh they discharge are to remain efficient as 
drains. A certain reasonable and sufficiently liberal quantity per feddan 
should be allowed, and it should be left to the cultivator to choose 
whether he will use the allowance to irrigate a large area of a crop that 
needs comparatively little water, or a smaller area of rice, or to wash 
land under reclamation in the hope of fnture benefits. For example, a 
cultivator of land draining into Lake Mareotis should not be allowed, 
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however much he may wish it, sufficient water to irrigate, say, one third 
of his land under cotton and one third under rice, and also to wash the 
remaining third, while he contributes nothing beyond the ordinary land 
tax towards the cost of pumping the resulting drainage. 

It seems that the only way to keep the quantity of water, which has 
to be pumped at Mex, down to a reasonable figure, is to adopt some 
system of restriction of supply. After the restoration of the Barrage 
and the remodelling of the Rayyah Behera, the water supply of the 
Behera Province was so much improved that the difficulty of keeping 
the Mareotis Lake levels down commenced. The more recent improve- 
ment in the efficiency of the Barrage and the consequent increase in 
the canal discharges have had a continuous effect in increasing the 
quantity to be pumped at Mex. The increase has also been aided by 
greater facilities of drainage and by a decrease in evaporating area 
consequent on extended drainage. Control must now be exercised over 
the supply, and care be taken that discharges, in excess of what provide 
a fair allowance for the area to be irrigated, be not allowed to enter the 
canals. The pumping station at Mex cannot be enlarged except at a 
prohibitive first cost, and the annual cost of pumping is already over 
£E.13,000. The quantity pumped in 1902 was 385 millions, where- 
as in 1899 it was 285 millions, and in 1896, 175 millions; which gives 
an increase of 100 millions for each period of 3 years—a serious matter. 
The Inspector of Irrigation has been instructed to turn his attention 
to the restriction of the supply of water to lands which drain into 
Mareotis as the most practical way of meeting the difficulty. The 
privilege of cultivating land below sea level and of having drainage 
provided by pumping into the sea at the public expense should be kept 
within bounds. Behera Province, for the most part, gets free flow 
irrigation and free flow drainage (Government doing the pumping, ancl 
landowners gaining lawsuits against Government for not doing more 
than it does.) 

The system of embanked public drains flowing by gravitation to the 
sea, into which landowners can pump their own drainage, is a more 
satisfactory system, certainly from the public treasury’s point of view, 
than the existing arrangement for the Mareotis drainage. There is a 
large area of land uncultivated and untaxed in the north of the Delta, 
which is only a little below the level of land which it is possible to 
cultivate. If the owners of such land were to pump their drainage, the 
land would be readily eultivable, provided there be a public drain 
within reach to pump into. All that is required is to surround the land 
by a bank with an interior ditch to act as catch drain and to set up a 
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pump or pumps at the most convenient points for pumping the drainage 
into the publie drain. Such low-lying lands would always be able to 
get their irrigation effected by free flow. It has been urged aguinst 
such an arrangement that the expense of pumping the drainage water 
would be too great for the operations to be profitable; but, if it pays 
to lift water for irrigation to raise crops on high lands which get free 
flow drainage, it must pay to have free flow irrigation and lift the 
drainage water, as the amount drained off the land must of necessity be 
less than the amount used in irrigation; how much less will depend 
upon the eare with which the irrigation is conducted. The diagram on 
plan VIIT shows in a simple form the system advocated as applied on 
asmall scale. 

But there is no reason why this system should not be applied on any 
scale to the low lands bordering the lakes, Combined with a system of 
shallow inundation basins, which Sir William Willcocks has frequently 
advocated as the proper method of reclaiming these lands, I believe 
much might be done. During flood the land would be inundated and, 
given a good soaking, the water lying on the land being changed to 
the extent that the available water supply might render possible, At 
the end of October or daring November this water would be escaped, 
and pumps be then used for completing the drainage, so that winter 
crop could be put in. 

As a suggestion for the application of this system, [| have shown on 
plan Vill the proposed method applied to an area of about 28,000 
feddans lying to the north of the Bahrs Adma and Rogham, and 
bounded by the Samatay and Waziria Main Drains, the banks of 
which would form the boundaries of the area, connected by a bank 
on the north between the tail of Samatay Drain and Waziria Drain, 
On the inside of these banks a graded drain would be dug leading to the 
pumping station at the north west corner, where a masonry escape also 
would be built. A head sluice on the Bahr el Adma would be built to 
regulate the supply of water admitted into the enclosed area for 
washing and irrigation. A second eseape would be made in the north 
bank, either where shown or more to the east. 

To reclaim the land enclosed, the method of proceeding would be as 
follows:— During the flood when water was plentiful, water would be 
supplied through the head sluice to inundate the whole area, the 
water level of the inundation being regulated by the opening and 
closing of the eseapes. The second escape is provided in order to give 
the power of altering the direction of flow across the inundated lands, 
so that the benefits of the inundation, as a washing and colmatising 
process, may be more evenly distributed. 
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In November, or at the most convenient season, the canal supply 
would be shut off, and the two escapes be fully opened to discharge as 
much as possible by gravitation. On the escapes ceasing to discharge, , 
they would be completely closed on the lake side (with earth sadds if. 
necessary), and the rest of the drainage would then be effected by the 

_ ’ pumps, whieh would keep the water level constantly low enongh to be: ‘ 
_ cultivated, A well conducted experiment on a large scale, made after 
7 the manner described, would, I think, be worth making. 

The reason why no detinite project for the reclamation of these lands a 
has yet been elaborated by the Irrigation Services that no maps exist \ 
; of this inaccessible country, and we are still waiting for them. The 
* project, suggested as an example, must only be taken as an illustration 
5 of the principle advocated, and not as a proposed project for execution, 
as such a project ean only be prepared when better maps are made h ‘ 


e 





available, and more is known about the actual features of the country 
to be treated. 

With reference to the question of pumping the drainage water, | 
think Sir W. Willeocks’ warning concerning large areas drained by 
single installations worth quoting. The quotation is from his lecture of 
25th March, 1903, on Irrigation on the Tigris. “The important point 

' is, that numbers of stall pumps should be placed on the banks of the 
' main drains, draining small areas and discharging direct into the mains. 
- Such pumps should be actuated by one central electric station for be 
reasons of economy. The results of such drainage would be immedia- 

tely apparent, The early failures of large reclamation works were 

nearly always due to the extensive areas drained by single installations. PI 
Electricity to day has come to the aid of drainage as it has to that of 
every department of industry in the world.” The question is also 
discussed on pages 394 to 39) of Willcocks’ Egyptian Irrigation 
2nd Edition, where the author lays down that “ the most economical 
ae area to drain with one pump is 2500 acres.” 
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Attention was called during 1902 to the condition of the outlet of 
Lake Borillos, and it-was visited and reported upon by Mr. Grieve and 
also by one of the Behera Company's staff. It is extremely diffieult 
to obtain any reliable information concerning this outlet from. the 
people who live alongside. Either their powers of observation are 
ie wholly undeveloped or their self-interest is so strong in its action on 
~"$ their imaginative powers that their statements become so confused and 


inacenrate as to be worthless. The few observations made by reliable 
officers and placed on record are, therefore, all the more valuable. The 
records ure to be found in the Irrigation Reports as below :— 


Report of 1886... ... ... pages 49 to 51 and 61 to 65 
= LEGG ce tay cae page 122 
Pe IS0G 5 se. tas » 128 
* BGGC ses ices cor: 9 LOO 


In 1886 Sir W. Willcocks proposed the closing of the Bahr Saidi, 
which has been done, and also the dredging of the outlet, (which has 
not been done), as the two measures necessary to make the lake during 
Hood “keep the same limits and at the same height as Lake Borillos 
during winter, i.e. ut sea level.” 

After reading all the information there is about this pass (which I 
myself visited twice in 1895), I have come to the conclusion that 
there has been no great change since 1886 in the condition of things 
at the outlet, except that the sand bar has become broader and the 
channel formed through it at the end of the year is narrower and 
shallower, and that it is formed a month or two later, Sir W. Will- 
cocks in 1886 reports that “this opening is closed by drift sand during 
the months of May, June and July, During Angust and September 
the lake rises with food water until it is about one metre higher than 
the Mediterranean, then it either bursts the bar or it cuts through it, 
and its level falls half a metre.” The closing of the Bahr Saidi, and 
other steps taken to covtrol the amount of water poured during Hood 
into the lake, appear to have had the effect only of retarding the date 
at which the lake rises high enough to cut out its channel of discharge. 
It also appears that the channel formed by the escaping water has less 
than half the water way of the channel of 1885, which Sir W. Willeocks 
reports had 500 square metres cross section. M. Grieve, on the - 
11th February 1903, found the channel to have a section of 168 square 
metres. 

I think Sir W. Willcocks was right in his recommendations, and the 
chief thing to aim at is not to allow the lake to rise above mean sea 
level ; and I have, therefore, recommended the following policy for the 
Inspector of Irrigation of 2nd Circle to adopt. Leave the pass alone 
and let the sea How in and out. Tf the pass closes itself, then, between 
the time of its becom'ng closed and the following October or November, 
dredge out a channel in still water, making, if necessary, an artificial 
closure against the sea at the sea-ward end of the channel to facilitate 


dredging operations by producing still water, When, in consequence 
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of the drains discharging during and after flood, the lake level begins: 


to rise above sea level, the sea-ward said should be cut; the How-out 
will then keep the passage open and the lake will not fise above 
sea-level. By adopting such a course, the fisheries will uot be inter- 
fered with, the drains will work properly in the winter when they are 
most needed, the land above sea-level will not be inundated every 
November or December, and the reclamation of the lands bordering 
the lake, now uncultivated on account of the yearly recurring inunda- 
tion, can be undertaken by the application of the method adv« cated in 
this Report for lands bordering the lakes. A wide strip of low lands, 
lying between the edge of the lake when at sea-level and of a contour 
70 centimetres above sea-level, would become reclaimable ; and, as the 
land in the north of the Delta is very flat, there must he a very large 
urea of land between these levels. 


CHAPTER II. 


FLOOD SEASON. 





The summer, of which the preceding chapter treats, was the third 
of three low summers which have followed three successive low floods. 
And now there has been a fourth low flood in 1902, probably also to 
be followed by a fourth low summer in 1908. Will the procession not 
end until the full tale of “seven ill-favoured and lean fleshed kine” 
have come up out of the river ? 

It seemed in August as if the coming 1902 flood would prove to be 
the very worst on record, ws the Aswan levels up to Sth September 
were lower than any previous flood of which we have knowledye. 
Fortunately the later stages of the flood in September and October were 
better than the early prospect, and the flood eventually proved to be a 
slight improvement on that of 1899—which was bad enough. But the 
extremely low levels of its early periods retarded the sowing of dura 
in Giza, and made the filling, and consequently the emptying of the 
basins abnormally late. Tt is feared that this delay, combined with the 
early cold of December, will seriously affect the winter crops in the 
basins of Giza Province. 
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But the Delta, north of the Barrage, is insured against the dificiencies 
of a low flood by the operation of its Barrage and weirs. More use 
was made of the power of controlling the river levels by the Barrage 
than ever before. Particulars of the regulation will be given in the 
chapter on the Delta Barrage. 


Giza Province. 


Both West and East Giza were in a better position as regards their 
tmneans of irrigation than they were in 1899. Since that year the 
improvements, referred to on p. 166 of the 1900 Report as being in 
hand, have been completed, 


West Giza, 


In West Giza the Agaz Escape has been converted into a head to 
the Giza Canal. The Regulator in Saliba Saqqara has been given 
efficient closing apparatus, and a group of regulators connecting Saqqara 
Basin and the Giza Canal have been built at Bedreshen. The Giza 
Canal has been prolonged northward and passed in syphons under the 
Abu Nimros Escape and Zummur Canal. The Zummur Canal has also 
been prolonged and passed in syphon under the Rayyah Behera to join 
up with the Um Dinar Canal. 

These improvements enable water to be drawn in from the river at 
three points instead of one. The Girza Canal is used to fill up Saqqura 
Basin in early flood without giving anything uway to Gize Canal, which 
is fed by its new Aguz Head. As Saqqara Saliba Regulator can now 
be tightly closed, Shubramant Basin can be kept empty, so as to create 
a draw in from the river through Abu Nimros Escape for the filling of 
Manshia and Iswid basins, By the construction of the Bedreshen 
Regulators it is arranged that if there is a surplus in Giza Canal 
reaching Bedreshen, it goes to fill Saqqara basin, If there is a deficiency, 
and more is wanted for the Giza Canal north of Bedreshen, the regu- 
lators provide for the deficiency being made good from the water stored 
in Saqqara basin, so that there is always an assured supply for the Giza 
Canal on the north. 

When the river has fallen so low that there is no longer any draw- 
in from the river at the three points named, the heads and escape are 
tightly closed. The completion of the irrigation has then to depend 
on the water passed on by the Beni Suef chain of basins, When the 
Aguz Head is closed, the Giza Canal Head draws from the Maarkab 
Basin, 
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The Komi Bridge in the saliba of Riqqa Basin is the regulator 
through which the Beni Suef water is passed on into the Giza basins. 
There is an important matter concerning the regulation of this bridge, 
which should be recorded in case there should be another low flood 
before the basins are converted into Sefi tracts. The Girza Head and 
Komi Bridge both discharge into the same channel within two kilometres 
ef each other, so that a heavy discharge through Komi cheeks the 
draw-in through Girza Head. Such being the case, and as Komi Bridge 
belongs to Upper Egypt and Girzn Head to Lower Egypt, it was 
thought advisable for the two Inspectors General to agree together as 
to what should be done to make the best of the bad flood that, as early 
as the end of July, seemed to be a certainty ; and, having agreed, they 
issued definite instructions accordingly as to the manner of handling 
Komi Bridge. The instructions decided on were based on the experience 
gained in the low flood of 1899, and did not sufficiently allow for the 
effect of the transformation of the Assiut and Minia basins which hiacl 
since taken place. It was assumed that the discharge through Komi 
Bridge, due to the flow-in through Koshesha Eseape supplemented by 
the Bahr Yusuf surplus, would give Giza a better supply than could 
be drawn in through the Girza Head. The quality of the water would 
not be so good, but it was felt that quantity must be the first conside- 
ration in a flood that was certain to be very deficient. But because of 
the changes in Middle Egypt and the expansion of the Fayum, the 
Bahr Yusuf had no surplus to give to Koshesha Basin, Consequently 
nothing was gained by drawing in the supply through Koshesha Escape, 
and passing it on through Riqqa Basin and Komi Bridge, over what 
would have been obtained by closing Komi Bridge and creating a draw 
in through the Girza Head. For the river between Koshesha Escape 
and Girzn Head now takes a straight course, and there ts ne gain of 
level at Komi by using the basin route for supplying Giza. The result 
of the arrangement was that the discharge, which might have been 
drawn in through the Girza Head, had Komi been closed, was so much 
water lost of the possible total supply of the basins. In future, under 
the conditions that exist, it will be better to keep Komi Bridge tightly 
closed and to draw in as much as possible through Girza Heard in early 
flood, only closing the latter when the flow-in ceases and the time is 
come for passing on water through Kemi to complete the irrigation of 
Giza Basins. The discharge, drawn in through the Koshesha Escape, 
ean then be kept in Riqga Basin where it will be available to complete 
the irrigation of the Giza Basins at an earlier date than could otherwise 
be—a matter which is of considerable importance to Giza, as, in a bac 
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year, it depends entirely, during the later period of the flood, on Riqqa 
Basin for the supply necessary to finish the filling of its basins. 

The inundation and discharge of the main chain of basins in West 
Giza was on the whole satisfactorily managed by Mr. Finlsison and his 
Chief Engineer, though the date of the final operations of discharge 
was unfavourably late, This drawback it was not altogether possible 
to avoid, being a consequence of the nature of the flood in the river 
which is not under our control. The discharge of the basins was 
effected by means of masonry regulators and escapes, with the exception 
of one cut which it was found necessary to make in the Menshia Saliba, 
But [ am: not without some misgivings at to the wisdom of this policy 
of avoiding ents in 1902. The flood being so late, every thing should 
have been done to complete the inundation of the basins in succession 
and then to get rid of the water as quickly as possible. The inundation 
of the tail basin, Hod El Iswid, was not complete until 3 days later 
than in 1899, so that, whereas the Nikla Sadd was out on 6th December 
in 1899, it was not cut till 9th December in 1902 in spite of the 
improvement in the means of filling the basins already described. Pos- 
sibly the supply passed on into Giza from Beni Suef was less in 1902 
than in 1899, and this may account for the delay; or it may have been 
due to the fact that the flood, in all its phases, was 10 days later in 1902 
than in 1899. More cuts in the salibahs might, however, have gained 
four or five days, but even this is doubtful and it is still more doubtful 
if the gain in time would have been worth the subsequent expense of 
closing the cuts and the damage that such euts cause to the land in their 
neighbourhood, 


The inundation of the chain of hoshahs between the railway and 
river alongside the Giza Canal was much facilitated by the numerous 
culverts built since 1899. It was carried out more successfully than 
in previous low flood years with a welcome absence of disturbing 
breaches and mistakes. Perhaps this may be attributed to the more 
undivided attention that the controlling officer is able to yive to the 
letails of distribution now that the Giza Province is placed under the 
care of the Director of the Delta Barrave. 

The extensive areas outside the Nile banks “ Sahels ” known hy the 
names of Kafr Turki, Bemha, Abu Rawan, Marazeeq and Turfaya, 
amounting altogether to some 1,800 feddans, were surrounded hy hos- 
hah banks and irrigated with the high level water of the basins passed 
through the Nile bank, as they are at much too high a level to be 
directly inundated from the river in a low flood year. It would be 
advisable to make all or, at least, most of these banks permanent. 
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East Giza. 


Since 1899 East Giza has been given a second point of supply from 
the river at Ghamaza, and some syphons and escapes have been built to 
improve the means of distribution, Consequently East Giza was, on 
the whole, considerably better off than in 1899. But * Sharagi” at its 
southern end is unavoidable in a low flood year, and it is estimated that 
there were something less than 20,000 feddans wnirrigated in 1902. 
Tn 1899 the figure was about 30,000, 

The most effective way of improving the condition of East Giza 
under the present system of irrigation is to remode} the Khashab Canal 
at its head, and give it ample width and depth, so that it may discharge 
freely even ina bad Nile. A project has been made out for this work, 
which it is intended to putin hand in 1903. But East Giza has a 
possible prosperous future before it as compensation for a past of compa- 
rative poverty. In my opinion the best method of bringing about 
such a future is for Government to set up and work one or more 
pumping stations, and to give summer water free, recouping itself for 
the expenditure involved by an increase of land tax of at least P.T. 50 
per feddan over the whole area, on the same ground that a like increase 
is imposed on the basin lands of Middle Egypt which have been, or are 
being, converted into “ Sefi” cultivated lands with free flow irrigation. 

The configuration of the cultivated area of East Giza seems to me to 


favour the scheme of two pumping stations, one at Khorman and the 


other at Saff, rather than one single large station at Khorman. The 
cultivated strip of lawl between the river and the desert seldom exceeds 
4 kilometres in width, and never exceeds 6. Its length is from 50 to 
60 kilometres. If two pumping stations are made, the south one would 
be at Khorman and the north one at Saif, 30 kilometres from the 
former. Both these could be under one Chief Engineer, as there is no 
doubt that the development of the agricultural possibilities of this 
region will lead to the execution of the proposed prolongation of the 
Helwan railway as far as Khorman. There would then be convenient 
means of transport by railroad or river for the produce of the land to 
Cairo, the proximity of which will help to enhance the value of the 
crops. As,also, East Giza enjoys climatic conditions, due to its situation 
between Upper and Lower Egypt, favourable to the growing of cotton 
or sugar cane (as has been demonstrated on the Bedreshen Estate), its 
advantages as a “ Sefi " crop region are great, Such being the case, I 
think there can be little doubt that the endowment of East Giza with 
Government pumping stations to give it summer water would at least 
double the present value of the land, 
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1 should strongly recommend that the pumps should not be allowed 
to make use of the Khashab Canal as a channel for carrying pump water, 
but that this canal should be reserved and maintained exclusively as a 
flood canal, always ready to give as liberal a supply of red flood water 
to the lands as the flood levels of the river may permit. The pump 
water should be conveyed in the branch canals, of which the West one 
rans generally along the high land just inside the Nile bank. The land 
on the east of the Khashab Canal could be irrigated from branches to 
which water would be carried across the Khashab Canal by means of 
aqueduets at Khorman and ata point south of Atfih in the South 
section; and at Saff and Ghammaza in the North section. 

The administration of the irrigation would be conveniently provided 
for by making East Giza a separate Chief Engineership of two Districts, 
the South District extending from Khorman to Saff and the North from 
Salf to Cairo. 


West Giza’s future is assured by the decision to extend the Ibrahimia 
system of canals northwards in order to convert it into a Sefi province. 
The preparation of the project for this conversion has been entrusted to 
Sirry Bey, as he has a trained staff under his orders, and the work is a 
continuation of what he has been doing in Assiut, Minia and Beni Suef 
Provinces. 


Firoop WatcHMen. 


For the second year in succession no unpaid flood watehmen were 
called out anywhere in the Delta to guard the Nile banks or for other 
purposes, But in Giza Province it will always be necessary, even in 
the worst Hoods, to turn out met to wateh and protect the basin banks, 
until the conversion of the irrigation system from flood to perennial 
irrigation abolishes the basins themselves and their banks. In 1902 the 
flood watchmen called out in Giza Province numbered on an average 
368 men for 30 days, equivalent to 110 men for 100 days. This is less 
than ever before ; and it would appear from Mr. Finlaison’s report that 
he considers that, in the endeavour to keep the figures as low as possible, 
he carried reduction a little too far, as “the saliba banks of Dahshur, 
Saqqara and Shibramant were very considerably eroded, in some places 
dangerously so.” It is no doubt possible to overdo the policy of 
reduction of coryée numbers, and it is here that the judgment of the 
officer in charge of the Circle or Directorate must be exercised in order 
that he may not reduce below the limit that is necessary for security. 
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The Giza figures for the past four years have been as follows:— 





Nambers of tlood watchmen 
Gia Provinee, 





TROD: ccs: eee) eis: tops ose 337 for 100 days 
RODS se ene, Seal ee: {how 735 


A900 ic aay GH Sie ea 161 
RODB! iss <aan): t50: “oye itess 110 


" ” “ 


” bad vw 








The years 1899 and 1902 were years of similar flood. In 1899 the 
numbers of flood corvée, turned out in Lower Egypt and Giza combined, 
were 726 men for 100 days ; in 1902, as has been stated, 110 men for 
100 days. Further reduction is scarcely advisable until basins are 
abolished ; possibly even with such reduced numbers the factor of safety 
is too low, and increase may be what is more conducive to the welfare 
of the greatest number. 


Nite GauGe Opservarions. 


The rate of travel of a rise or fall of the river from Khartoum to the 
Delta Barrage (a distance of 2763 kilometres) was clearly ascertained 
during the flood of 1902 by a study of the levels reported from the 
different gange stations, The rate of course, becomes more rapid as 


the river rises. It was found to be as given below for different levels 
at Khartoum, 











From Total 
Suheg to | Khartoum 
Telty Bar| to Delte 
men, Barrage. 


Date and level 
at Khartoum, 


The last level but one of the above table, namely-+- 87 on the Khar- 
toum gauge, produced a level of R.L, 15°50 at the Delta Barrage 28 
days later. This is important to note, us it is after reaching this level 
of R.L. 15°50 that the more or less gradual opening of the Barrage gates 
begins, 


— 185 — 


The maximum at Khartoum was attained on a later date than the 
maximum at Berber, but it was probably the level of Sth September at 
Khartoum, combined with the effect of the Atbara flood, which 
produced the maxima at points lower down. The rate of travel of the 
maximum is also given above. 

The maximum reached at Aswan was 14 pies, which it will be seen, 
followed a level of R.L. 5°40 at Khartoum after an interval of 9 days, 
another fact worth noting. 

A high flood, producing a level of 17 pies at Aswan, would probably 
travel from Khartoum to the Delta Barrage in 10 to 12 days. 

The maximum of the 1899 flood at Aswan was 13 pics 22 kirats of 
the 4th September, a difference of 2 kirats, or 4 $ centimetres, from. the 
maximum of 1902, The flood of 1902 was very similar in its levels 
and phases to that of 1899, but was on an average ten days later, The 
diagram of the Aswan gauze shows flood curves for the two years 
almost truly parallel. It appears from this diagram that the 1902 flood 
was only to slight extent better than that of 1899. But the Halfa 
diagram shows a more decided advantage in favour of 1902; the cause 
of this disagreement in the comparison made from the readings of these 
two gauges is as yet unexplained. 


CHAPTER I. 


PUMPING STATIONS. 


Mex Station. 


The great increase in the quantity of water pumped at the Mex station, 
in theendeayour tokeep the level of Lake Mareotis low, has been referred 
to in general terms in the first chapter of this Report. The continued 
increase is attributed to greater drainage facilities and the reclamation 
of lands which, instead of as formerly acting as evaporating areas, now 
add their drainage to the lake. Fortunately the price of coal has fallen, 
so that, in spite of the increase in the quantity pumped, the total expen- 
diture is less than the year before, The average price of coal per ton 
was £E.1.286 in 1902; in 1901 it was £E1.746. 
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The following tables of comparison give details about the present and 
past seasons, 


Work boxe Anti cost. 








; Quantity pumped Hate | Price of coal 
Beagax, cubic umsetre, ch Potty so § per ton, 
Ce, “LE. 2K. 
LR05-1806 17578106 45.004 
1896-1897 216.904.810 37.000 
1RO7-1808 227, 420,500 88.000 
JSOS-1000 2S4 SGA 7 0.000 1.237 
1809-1000) 202,987,741 46.261 L.G7s 
TET OO} S16 ASS SHY 44.818 1.746 
1OT-1802 SA 46,045 34.48 1.286 





RAINFALL AND LAKE LEVELS. 






































































poesia Date ceeee Date 

scores de of tmxitnum, | it eecoreding | of minkeun. 

af Inke. summtner, 
LAIN-IS96 I7th Mareh, —315 = |22nd August. 
I8M5-1897 ith January. | —292 [11th Sept, 
LANT-LS08 23rd January 

&13thMareh.| 20 9 [27th August. 

TSGR-TASY isth Feh, —3m 16th Sept. 
180-1900 27th Jan, —#29 =| 11th August. 
LOOT) Ith Jan. 2a lth Augnst, 
PEMIL-1 002 4th January &}| 285 





2th Jaunary. 


The season's pumping began on 27th September 1901, about a month 
earlier than usual, and continued anti] 7th May 1902. As is seen in 
the above tables, the total cube lifted was 384,946,043 cubie metres, at 
a cost of £E.13,297. The mean height to which the water was lifted 
was 2-07 metres, The total quantity of coal consumed was 7,169 tons, 
ata rate of 18°625 tons per million cubic metres lifted. 

The whole installation of 4 Fareots and 2 Gwinnes worked together 
for six days in February. The maximum lifted in any one day of 
24 hours was 3,278,520 cubic metres. 

The pumping for the following season 1902-1903 was begun on 
23rd September 1902. The Inspector of Irrigation reports that he 
expects the quantity pumped will oxeeed even that of the year before, 


In spite, however, of a heavy rainfall, the lake level has been kept lower 
than for many years past. 
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The actual expenditure of this station during 1902 was £E.14,400, 
This is made up of part of the expenditure of the two seasons 1901-1902 
and 1902-1903. 


Atren STATION. 


The pumps were worked for 20 days during the summer to supplement 
the Mahmudia Canal supply. During this period 35,432,691 cubic 
metres were lifted. 

This station, which had fallen into a state far removed from one of 
working order, is being renovated by the help of money granted by the 
Caisse. Six new large boilers of approved type have been procured, and 
three of them had already been put in place in time to use for the 
summer pumping. The engine and boiler houses are being roofed, the 
old roofing, where it existed, having completely corroded, The engines 
have been overhauled and important parts of the machinery renewed; 
the level of the wheels has been adjusted to suit the new conditions of 
working, and other improvements made. The expenditure on this 
work during 1902 was us given in the following abstract: — 


&E. 
Roofing of boiler honse No, 2... te tants = BS 
Roofing of boiler house No, 1, ‘and engine hows se 3 465 
Three Galloway boilers... harp em 14 ff 
Spur wheel and pinion for Beam Engine Peer uyaumece icc L275 





Total. co 3c LEASES 








The actual expenditure for the year is thus made up — 


Improvements on station as above .., SiaacasS. aa eat 
Salaries and maintenance... 2. cc cee eee cee eee eee 
Expenditure on working the station... 





Total... ... ... LESSIG 
=—— 


The expenditure on working the station does nor inelude the cost of 
473 tons of coal consumed, whieh was purchased the year before at 
£E.1.710 the ton. 
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CHAPTER IY. 


THE DELTA BARRAGE AND ITS WEIRS, AND THE 
ZIFTA BARRAGE, 


REGULATION. 


The Barrages were both fully closed by 29th Murch, 1902, and an 
upstream level of R.L. 14.25 was obtained. The gates were then caulked 
to prevent any loss through leakage, and the level of R.L.14.25 
maintained till dth April, after which date the level gradually fell till 
22nd June, when the minimum level of R.L. 13.60 was reached. The 
real rise begun on 7th July, and R.L. 15.50 was recorded on 30th July. 

R.L.15.50 is the level of the top of the gates as lately heightened. 
It had been laid down as the rule in the two preceding years that, after 
that level was reached there should be no further raising of the 
upstream level until all the Barrage gates were fully raised. Tn 1901 
the operation of this rule brought it about that, after reaching R.L. 15.40, 
there was no further rise for a period of 29 days (22nd July te 19th 
August), during which it was found that this level gave canal 
discharges which were not wholly satisfying. Hence, after much con- 
sideration, it was decided to conduct the regulation in such a way that, 
after RLL.15.50 had been reached upstream, the upstream level should 
continue to rise, but that for every centimetre of rise upstream the 
downstream level should be made to rise 4 centimetres in correspon- 
dance. 

In consequence, the following levels were obtained in the dates 
named ;— 


10 August «.. «: ... 15°65 ) 25 September 16.27 maximum 
a“) = on say) cus aS 10 October... 1617 
a) = no; ae aan 1S ei) = ice eee 
10 September... 2. 5. L616 | 30 6. 16°08 


a = Sco: ‘oie lease 10 November 15°00 


Considerable benefit was felt to be the result of the improvement in 
the canal diseharyes thus broughtabout, The late rise of the flood was 
rendered scarcely noticeable in Lower Egypt and, except for the high 
suliels outside the Nile bank, the Delta felt no inconvenient effects from 
the lateness and lowness of the flood. 
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In 1899 the maximum level reached above the Barrage was R.L. 15.61 
on Sth September; in 1902 the level reached was R.L. 16.27. Tn neither 
year was the Barrage over fully open, The better level of 1902 was due 
to the new programme of regulation and not to better conditions of 
flooul. 

No injury oceured to the Barrage through getting this extra work 
out of it. Constant soundings were made for the detection of any scour. 
The severest action appeared to take place when the Barrage was 
discharging under a head of from 1.20 to 1.50 metres. A depression 
of 1.64 metres maximum depth, about 20 metres long by 14 metres 
broad, was noticed to be gradually forming downstream of the left 
flank of the Damietta Branch Barrage opposite the openings which 
silt up annmilly. No doubt this was caused by a lateral eddy and not 
by direct seour. The hole, after detection, was filled up with about a 
hundred large stones of 1 to 14 tons weight, and the action was thereby 
stopped with an expenditure of £E.43, There was no sign of erosion 
elsewhere. 


The cost of working and maintaining the Barrage excluding the 
cost of all establishment and office charges and garden expenses was 
£E.6834, This sum does not include the cost of the asphalt brick 
paving, but merely works of maintenance proper, inclusive of £E.A56 
paid for stone collected as a reserve. 

This does not include the expenditure on the training of the river 
above the Barrage, on which a further sum of £1.2672 was expended, 
£E.672 of which was the cost stone purchased at the end of the 
year for work in 1903. 

The Hall for Irrigation Models was completed during 1902, but the 
flooring was condemned and is being relaid in 1903,s0 that the £E.960 
expended in 1902 does not include the final payment. The expenditure 
to the end of 1902 on the building of has been £E.3125. The total 
cost of the finished building will probably not exceed £1.3200, 

The hall contains at present nineteen models, of which the Delta 
Barrage and Weir models are perhaps the most interesting and instrac- 
tive, The Upper Egypt Reservoirs are not yet represented in the 
Model Room, but it is hoped that they will be soon. 

The wood-brick paving of the Barrage roadways having proved 
unsuitable, & commencement was made in 1901 to replace it by a 
paving of compressed asphalt bricks. Half of the Damietta Branch 
Barrage was paved with asphalt in 1901 at a cost of £E,1,319. The 
remaining half of this Barrage and the whole of the Rosetta Branch 
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Barrage was similarly paved in 1902 at a cost of £EA4,325, so that 
the total cost of paving the two Barrages has been £E.5,644. The 
work included doubling the trolley line and asphalting the footpaths. 
The sum of £1.4,325, expended in 1902 on the Rosetta Branch 
Barrage paving, was made up of £13,630 specially granted from 
Reserve und of £8.695 added from the sual Barrage allotment for 
maintenance, 

The roadways of the Tewfiki and Menufia Heads were paved in the 
same manner in 1900, and the Rayyah Behera Head has, during 1902, 
also been given an asphalt brick paving, so that the work of paving 
the Barrage and its three canal heads is now complete. 

The upkeep of the gardens was provided for by a grant of £E.800 
from the maintenance allotment of the Barrage and by the receipts for 
sale of frait and other garden produce which contributed a further 
sum of £E.960. Besides this expenditure, £E.250 was devoted to 
the extension of the gardens to join up with the Rosetta Branch, and 
££.250 more for arranging the grounds in front of and around the 
Model Room. These two sums of £1.250 were charged against the 
maintenance allotment. 

As the Barrages and their weirs are now complete, the Budget 
allotment for maintenance has been reduced in the 1903 Budget by a 
further sum of £E.2,000, which, with the 1902 reduction of £E.1,225, 
makes a total reduction on the figure of Budgets previous to 1902 of 
£1.3,225; that is the figure of £E.15,225 of former years, allotted for 
maintenance and repairs including river training, has been reduced to 
££.10,000, whieh is considered to be fully sufficient for the Barrage 
in its present condition of completion. 

The alterations of the Rayyah Behera Head, though « Barrage work, 
will, as last year, be referred to in the chapter whieh deals with Trrign- 
tion Improvements, as it was carried out with special grants, So also 
will the Nigail (West Nili) Canal. 


Weitrs. 


The weirs throughout the summer held up their two or three me- 
tres efficiently. 

When the Barrage gates had been closed in the spring and it was 
possible to examine the weirs, it was found that nothing had moved 
in the east weir on the Damietta Branch. But downstream of the 
west weir on the Rosetta Branch a deep hole, with its deepest point 
at R.L. 0.50, had been scoured out opposite the east compartment ; 
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and a second hole of two metres less depth (to R.L. 2.50) was found 
downstream of the west compartment near the lock. The latter hole 
was altogether beyond the heavy stone apron, which it bad not 
disturbed, But the former hole had engulphed half the width of this 
apron for a length of 20 to 30 metres. The lowest point of the mass 
forming the weir is the base of the core-wall, which is at R.L. 4.00; 
so that the bottom of both holes was below the lowest masonry of the 
of the weir. 

The existence of the holes and their extent having been determined, 
orders were given to fill them up beluw with any kind of stone left over 
from the weir tonterials of construction, and to cover the small stuff 
with four metres’ depth of the heavy apron blocks of which a reserve 
existed. The filling of the deep east hole up to R.L. 10.00 (which is 
the level of the top of the footing wall), took 2,200 cubic metres of 
rubble and broken stuf, and 1,350 cubic metres of heavy apron blocks; 
the hole at the west end took 710 cubic metres of rutile and 685 cubic 
metres of hig blocks. The cost of putting the material in place was 
£E3i4, The east hole was probably caused by an eddy set up by 
the projecting point, some two hundred metres upstream of the weir, 
Where there was a mass of masonry which was connected in some way 
with the old fortifications. This has now in part been demolished and 
removed, but it may require to be still further cut back before it ceases 
to create eddies. 

The west hole was probably the consequence of eddies produced at 
the end of the lock wall where the discharge over the weir meets still 
water, 

It will be necessary yearly to fill up any such holes as may scour 
ont, tntil there is such a talus formed to the weir that the bed is 
efficiently protected from all scouring action. The East Weir shows 
no sign of being ever likely to require any repairs or additions on 
account of down-stream scour, and [ do not expect that the West Weir 
is likely to require much. But all holes that may be found to have 
formed beyond the downstream apron must be conscientiously filled up 
and covered with heavy stone, and if this is done, the weirs should 
last, humanly speaking, for ever. 

There was expended during the year on the Weirs a sum of £E.2,235, 
bringing the total and final cost of the two Weirs up to £E.434,000. 
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The details of the expenditure daring 1902 is made up as follows:— 


rom which clay w was obtuined oo... ou eee 238 


Hnts for Lock arg a8 
Levelling ap land 
Levelling stacking grounds of BE. Weir... 





de; Sua sene 17 

Shaping bank above W. Weir... ccc cee cee eee tee eee ee BLT 

Purehase of rubble stone... .. ee eee 450) 

Filling holes scoured out below W. “Weir... 34 
Collecting plant into store, opel ir of trolley lines, removal of 

masonry projection above W. Weir, and tree plantation... 587 

Total... - £5.2,235 


Zivta BArkace. 


The object of this work was explained in last year’s Report and a 
deseription given of the work itself, The portion of the foundations 
and superstructure constructed in 1901 served in the following season 
asa passage for the river discharge, and enabled the whole of the rest 
of the work to be taken in hand in one operation. The banks, enclosing 
the area of the foundations yet to be laid, were closed on 2nd January 
1902, A bridge to carry the Light Railway across the waterway was 
made and the lines on both sides of the river were connected across it. 

With commendable foresight Mr. Hurley had had four pump wells 

sunk the previous season ready to receive the puinps for the second 
season's work, so that there was 4 minimum of delay in getting the 
pumps to work, All four were at work by the 27th January. On 
Tth February the first cast-iron pile of the second season was driven; 
six pile-enyines were at work by 16th February, and the whole of the 
piling was complete by Sth March, the total driven during these four 
weeks being 303 lineal metres of sixteen-feet piling and 411 metres of 
ten feet piling. As the foundations of the east abutment proved to 
be to a great extent running sand, the piling was carried all round the 
hack of it to connect the upstream and downstream lines of piling 
running the whole length of the Barrage. 

The operation of laying the concrete commenced on 24th February 
from the west end and a week later from the east end. The concrete 


was made of five parts of broken stone, three of sand and one of cement. 


The concrete was finished on 29th March, the cube executed being 
8.258 cubic metres. 


There were but few springs met with and those few were not for- 
midable. The strongest springs were outside the work on the upstream 
side where they did not interfere with the work. A layer of clay below 
foundation level, overlying the sand, kept the springs from rising. It 
was only towards the east end of the Barrage and under the abutment 
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that the sand was reached. The floor throughout was a thoroughly 
sound piece of masonry without a defect, all springs having been skil- 
fully dealt with and subdued, 

While the concrete was being laid, the lock walls and piers of the 
previous season were being leisurely raised, and the rubble masonry 
layer over the concrete foundations was following the advance of the 
concrete, The floor was complete on 4th May, the total cube of rubble 
masonry in it being 17,424 cubic metres. The piers rose quickly upon 
the floor and by the end of July were all up to the level of the springing 
of the arches (R.L, 12.00), and the lock and east abutment were a 
metre lower. 

The clay aprons, filter bed, and up and down-stream pitching followed 


along as the floor was completed, and the following cubes were 
executed :— 


cubic metres, 
Claviapron: a iu asi ah gs ume Ks eS ie 7,678 
SIGE UOC sa: “exe (ser ‘oss (daw, gar’ aps ais. kee 3,307 
IRUOINR oe ce micas: cen Sake 


ae Tee we. BaOe 

On 31st July the containing banks were cut and the river discharge 
allowed to pass over the new season's work. 

Most satisfactory progress was made throughout the season in conse- 
quence of the excellent arrangements made by Mr. Hurley for the 
transport of materials, chietly through the agency of the Light Railway 
Company. The manner in which this transport and the whole work 
Was organised reflects great credit on the Resident Engineer and shows 
that he has great powers in this direction. 

The supply and erection of the ironwork, for which Mr. Hurley was 
not responsible, as it was given out to contract to two Belgian firms, 
Was not so satisfactory. The grooves of the Barrage were very coarse 
castings and required a good deal of work on them, after arrival at site, 
to make them serviceable, The ironwork of the regulating gates is not 
first class quality, but is sufficiently strong, though wanting in finish. 

But the most unsatisfactory of all were the lock-gutes, of which the 
workmanship of the iron was so inferior that much trouble was ex- 
perienced in putting the pieces together and erecting the gates, Neither 
an examination of the ironwork as it came from Europe, nor the manner 
of putting it together and erecting it on the spot produced anything 
but dissatisfaction. Not only was the workmanship defective, but the 
supply was late, and the lock had to be enclosed by earth dams till 16th 
August to enable the gates to be put together and erected. 

The masonry of the Barrage and lock was continued during flood, 
the first arch having been started on 31st July. All the arches were 
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turned by 20th September and the regulator yates slung into their 
grooves by 22nd October, By the end of 1902 the Barrage was com- 
plete with the exception of the ashlar parapets, which were delayed by 
a failure in the ashlar supply. The total cabe of brick-work executed 
was 25,817 cubic metres. 

The following shows the quantities of work done in the two seasons:— 





1901 p02 Total. 
16 foet piling see oe len. 202 HS 5385 
10 feet piling ... w+ lin. Lt 411 527 
Conerety incement... oa. OM. 5,A28 8.258 13,586 
Rubble masonry in cement ... can. 13,000 17424 30,424 
Dry rubble work... 4... Cette 5410 25,008 ATR 
Clay-puddle o.oo ee Ca 2.276 7.678 9054 
DSGE OSs ase, ace “esc xe 1ORD "B83 3,307 S800 
Brick masonry oss wigem, eivw Astits PA YTARS 27434 
Ashlur masonry... «ae Ga. a1 2.045 B26 
Tetnwork-..0): oc, cs soos: exe, DONS, Mi 144 Lago 
Earthwork ... ... ee 262 934 519.688 782.621 


The expenditure of the seasons under different hears is given 


below :— 

1) 1002 Total. 

ef, en en 
Batablishment  .... .2. eee vee tes 8,076 4,098 7,174 
ProuaGe ce) Sie BE ka, Ga Sei 6.638 1.598 8.236 
PRONE Tages xb) ee 1 Ser. abet S%9 L720 Las! S310 
BHundricg... ore cee cee vee ees 127 S24 L301 
Phirts Ws) Bis See. a> ee ‘ewe 407 071 6,568 
EsQDGUT rays), wes woe eb = 20,730 B7261 58,000 
Barthwork se =v 7.518 16 22,464 
Timber, coal and stores: icc ats i820 25,001 32,420 
lronwork “ - 1 Bes) Be) 16,725 29,240) 
Purchase of materials... “a & 5b 344 19,812 74,156 
Yransport = ca ace bee we ow 5087 15,084 21,621 

Totuls .... ...£H. 121,059 144501 205,000 


Considering that it was on 27th December 1900, that the grant for 
this Burrage wast first communicated, it is no mean feat to have 
practically completed this fine work by 27th December 1902. The 
decision, taken after the first season’s work, to allow Mr, Hurley to 
remain in charge of the operations a8 Resident Engineer has been 
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fully justified by the result. The staff who have helped hin to build 
this work and who have carried out their duties creditably are Mr. 
L.N. Cooper, Mr. W.W. Grant and Mr. R.A. Colvin. The accounts 
were kept in a satisfactory way by Mr. E. Mahfoud. 

During the first season’s work the plague visited Zifta and the 
neighbouring villages, and carried off some of the workmen, Special 
hospital arrangements had to be made and sanitary regulations enforced, 
but the work went steadily on. Before the second season was over 
cholera came on the work, as generally elsewhere in Egypt, Among the 
victims claimed was one of Mr. Hurley’s servants. During the first 
season also one of the English staff of Engineers committed suicide soon 
after his engagement. But in spite of these drawbacks the work never 
slackened, though the difficulties of administration were increased, 
Work on the first projected Egyptian Barrage of all, that was com- 
menced by Linant Bey en 1833, was stopped by the plague of 1835 and 
was never afterwards resumed. 


In connection with the Zifta Barrage a number of subsidiary works 
have to be built to connect the canal systems on either side of the river 
with the reach upstream of the Barrage. The following isa list of the 
works that where taken in hand during 1902, with the year’s expendi- 
ture on them. 


West or THe Rtrver—2np Crncre. 


Earthwork—Zijta Canal: £E. 
Land purchase and excavation... 66.0 ces eee ee ee LBB 


Masonry works on Zifta Canal ; 
Sifte Casal Hewd . 55 ace cup Geees seer lees Cute Sw cate 7,612 
Oshae Bay | Gatial By phate, cis soee ace sey’ seenntet siene 2,956 


Drain Syphon at Gth Kilometre (i: si aes Sk asd FS 1,374 
Bahr Shirshaba Escape... ... see, ses cee sen one ae 1,253 
Bahr Shirshabu Syphon... ... 0.2.0 sce cee. vee oe 
Drain Syphon in 9th Kilometre 2000. a 828 
Kast or tae River—2yp Crcre. 
Massdrin ‘Gaslikiend: ccc: cece pons we caw wank avs aes 5,489 
Total... .. ... £E.G4490 
The earthwork of Zifta Canal * was given out in contract to Luca 
Liutich in August, and by the end of the year was well alyanced and 


(*) At the inauguration of the Zifts Barrage and this Cunal by HUA. the Rhedive an 7th March 
1008, the Canal wie renuned by Hie Highness after himself “the Kayyah Abba.” 
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progressing satisfactorily. [t runs for ten kilometres on a straight line 
from the river to Bahr Shibin with bed a width of 25 metres and an 
average depth of 4 metres below soil. The cube executed by the end of 
year was close on a million cubie metres. 

The Zifta Canal Head is the most important of the masonry works on 
this canal. It has been given four openings of five metres each, and a 
lock 8 metres broad and 35 metres between corresponding gates. The 
Jock has a double set of gates to resist a head from the canal side. The 
regulating portion of the Head is also designed to withstand a reverse 
pressure. The design is similar to that of the Zifta Barrage in foundation 
and superstructure; but as the foundations were in good stiff clay, it 
was decided to suppress the downstream row of piles and to put a line 
upstream only. This line was carried along the frout of the regulator 
and round the upstream end of the lock in an unbroken line, and 
continued at both ends well under the position of the side slopes of 
the approach channel, 

Excavation for the foundations was begun on 2nd April 1902 and 
finished on 17th May, when the first pile was driven. The piling was 
finished on Sth June. 

Concreting began on 26th May and finished on 18th June, the total 
cube laid being 3,316 cubic metres, The concrete was of homra and 
lime, and not of cement as In the Zifta Barrage. 

The masonry of the floor over the concrete was begun on 2nd June 
and was completed on 15th July. Its eube was 4,600 cubie metres. 

The superstructure was not commenced until 15th Angust on aceount 
of the failure of the brick contractor to supply bricks in sufficient quantity. 

By the end of the year all the arches were turned and the lock was up 
to coping level, 

The quantities of work done to the end of the year were: 





16 fect piling ... 0 2. oe ose ee vee lineal metres... 137 
Conerete.  ... Sea, Agi ic caapn coe. CIDR OS, BU 
Rubble masonry. $2 tea “rcs aa) 65s = + 4.500 
AMR eE KONE G ace: cop | weg, cer. uven eet = = 4 
Brick masonry 2.00 6.0 soso eke eee ase B20 
TROm@Orks: ccc) Seu: 655 see cee een nee! 05 fons... 225 


Mai WOMEN me cre seat vey Ee clot. ahr cubic motres,.. 118.634 


The total quantities of work done in the other masonry works named 
above were:— 


Conerebecs sce ess cee sue eve Cees bee Cable metres... Haat 
Brick masonry eS KSeeT) Sees Gepe some ° “ 463 
Dry rubble masonry... -. ee eee } 

Tetenitle se. iced cdal keer Zoos Vosscka: ape » Tons... 207 
WArtHWOP! sie: sti cose: sev! iops (ten S00 cubic metres... 64,570 
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The Zifta Barrage subsidiary works mentioned above were all carried 
out under the direction of Mr, Hurley with the assistance of the same 
staff that he had under his orders for the building of the Zifta Barrage 
itself. 

In addition to the expenditure by the Zifta Barrage Direction, a 
further sum of £F.3,168 was expended by the Inspector of Irrigation 
of the Ist Circle on subsidiary works in the Dakahlia Province, this 
expenditure being charged to the Regular Budget. The work done 
consisted of earthwork, collection of materials and purchase of iron pipes 
for syphons. This preliminary work it was necessary to execute in 
advance, so that the period of winter closure of canals might be taken 
advantage of for getting in the iron pipe syphons without the necessity 
of making costly diversions of the Mansuria and Um-Salama Canals, 
The object of the syphons and the connecting channels is to carry the 
high level water of the Delta Barrage system under the canals which will 
be fed from the river above the Zifta Barrage, so that those lands, which 
are too high to be commanded by the levels due to regulation on the 
Zifta Barrage, may be in connection with the high level water of the tail 
of the Delta Barrage system. The syphons were successfully construc- 
ted during the closure, but as the construction and expenditure fell in 
1903, the account of them will be left for next year's Report. 

The group of subsidiary works, being carried out under Mr. Langley's 
direction, includes also a junction canal and the masonry works on it 
designed to connect the lower Buhia with the Um-Salama, so that the 
former may be fed, when desirable, from the river supply above the Zifta 
Barrage by way of the Um-Salama Canal. These works are also being 
built in 1903, 
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OHAPTER V, 


NEW WORKS OF IRRIGATION AND DRAINAGE, 





As was done in the two preceding Annual Reports, a statement of 
actual expenditure is given below, in which the figures represent more 
correctly the objects of expenditure than does the Abstact of Expen- 
diture, Appendix A, made out according to the Budget Heads to which 
the expenditure has been charged in the accounts. The Wadi Tumilat 
expenditure alone is omitted, as it is dealt with separately in Chap. VIII, 


Ausrracr or Expexprrune acconpisa vo Acruan Onsrots 
ON WHICH EXPeNDITURR WAS ISCTURKED, 


wm | at | ant |peece| zitta 


Chapwr 
Wf report. HEADS OF EXPEXDITUNE Ctrete: | Cirete, | Cirete, | Diree- | Burrage.) TeTAE 
borate. 


£8, £1. £h, £R. £R, £5. 








Establishment. 


Pay of classified staif., 5... 66] OMI] S877] AGH] 266] — | 27 hoe 
se ot unclassified stuff, offices, 

nstruments travellitue allowances, 

telegramy and dahabins,, 2.) ..] 12887] 12129) RASS] Sale) 4008) 42,85) 


Works. 
Chap. L. | River temporary dame .. 2 .s] +4583) — WH, - T4207 
Chap, 1 | Pamping stations, including staff ., — _ WAG) — — 20,216 
Chap. TV. | Woirs below the Delta Harmge ..| — _ _ S255) = 2238 
e Zifta Perrrage and aabsidiary work...) S108} — _ — | 204,953] 208151 
Chap. Vo [irrigation «Lmprovements: Large 
TONEY WOKE. ce oe ae oe} SSAA GIN] 4ASb) Oe) | G22 
=" [Irrigation improvements: Earth- 
Work and stualler masonry works.) S142) 2541) 2] RSG) — | ORT 
om New draitinge works... 2. ee oo} DEL] TAGE) Bay, — — HHiiee 
Cone VI. | Protective works... .6 ee se oe} A727] T6281) TORI) GNF - aa THe 
OhVISTIV] Maintenance: Masonryand buildings.) 4100) 3.00) 2738) 790 18,205 
Chap, LY, - Gardetis & tree planting) = a] — 2) is] 2 a75 
Chap. ¥1L + Rorthwork 2.) 4.) 6.) SUMO) TINK) Sones) ote — | Mae 
° Dredging 4. «. «o| 20,072] 5,740) TA08) — | a0712 
Chap. VIL |New roads, including «taf .. .. $25] 1149! i) - 11,00) 
i Rowds: Maintetmnes ..  .. oe eo} 1400 158 a) — _ 2ab8 
pa Ferry fund pales, b oe, ‘oe lee wbllitaumee ron} Lies ee _ a7 
Oh. 1 11 | |Special expenditure on aecount of 
& VL low river lewele 4. 4k ee ne iv PLU ae ed pea, « — 4042 
Chap. VL. |Special expenditure on secount of 
Uhlan, so ‘0 0. se: 06 228 - — _— = 228 
og Special works: Exbetel BorgReservalr] = 6,236) — - -- _ 523K 
se = Survey Nubaria Canal) — > st) - SH} 
Chap, 1V. Fs Asphalt brick paving.| = — — — 4,525, — 1826 
fs A Montel Row 6. ae — = — vw _ with 
- (Phant term Aerut) 
Sunitries be ‘eh \ee 106 se “ee 1,086 _ bry Fe) 7 — Sa 














Totals .. 5. 2E-] 180,704) 171,040) L724] 74,148] 208190 


Note—The difference between these totals and those of Appenlix A are due to the inclusion 
in this statement of expenditure against same derived from Delta Barrage Garden Fund, sale of ofd 


materials, resoveries on account of damage done to works and contribution by Alexandria 
Municipality, 
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The river temporary dams have been dealt with in Chapter I, and 
the pumping stations in Chapter IIT ; excepting the Kassassin pumping 
station, the figures for which are not included in this statement, as 
they are given in Chapter VILL which is devoted to the Wadi Tumilat. 

Work in connection with the Delta Barrage and Zifta Barrage will 
be found described in Chapter IV. This Chapter V deals with the 
new and remodelled works of irrigation and drainage for which special 
allotments were made either by the Caisse de la Dette, or by the Under 
Secretary from the Reserves of the Public Works Budget. 


IngiGatTion LwprovEMENTs. 
Large Masonry Works. 


The works included under the head of “Large Masonry Works” are 
the following :— 


: Expenditure Total 
CIRCLES. SAME OF WORK. Saving 1902. | for Circh. 
£E. 2k. 


|| Ismailia Canal Head .. 0 0... 23.239 


Ist Circle =. || Siriakos Additions... ... se. -u| 3,686 

28,985 

2nd Cirele ... ...] Dimera Lock & Regulator ... 
6113 

3rd Cirele ... ...] Zulficar Bridge, Alexandria... 
4,829 

. : {| Rayyah Behera Head ... 

Delta Barrage || Nikia Lock and Regulator ... 
22.045 
62.512 








The allotments for carrying out these works were the ordinary 
Budget allotments for maintenance ; and special allotments granted 
by the Caisse de la Dette, and the Public Works Ministry from its own 
Reserve, to be devoted to new works irrigation, improvements and 
drainage, as well as for other special objects. 
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The Caisse grants made in 1902 to Lower Egypt were as follows:— 


Irrigation Improvements 2... 0... see can cee ave nee ame 92,000 
anaes Work. a eee FS SSS 48,200 


sae) ae Gat Jew: sae “as stp aS. oe SOOO 





REONG ae: acevicéec,) aug ces Jéur= sun! “ocd \edp UNS: SHS 
Sadd Rosetta Branch ... ... — ee ee 9,000 
Sedd Damiettu Branch... 00... sc sus sue ts cee ce 5,000 
Special Low Summer Nile Credit... « os §=634,000 
Special Low Flood Credit 2, 02.0 ec ccc ces ues tee ace 3,000 
Su ion Bulagia Canal (cholera prevention)... ... ... 2,000 
Ezbet El Borg Reservoir. 2.0 4.0 cee cee cue aes 7 
TOMAR: tis! eax £E.427,897 
— 


The unspent balances of the previous year were added to these 
sums and the amounts were modified during the year as shown in the 
accompanying statement, which also shows the year's expenditure 
against these grants and the balances unspent at the end of 1902. 

The above Caisse allotments were supplemented by special grants 
from the Publie Works Ministry's own Reserve as below :— 


Original allotments 
i902. 


IRRIGATION IMPROVEMENTS, 


PROJECTS. 
Nubaria Development. 


3rd Circle oe ore +o = 








Trrigation Tnpoocements. 


let Circle. ee eh oe we 
Ws CANA hk. ke ee’ 
ne Se ee 
Delta Barruge.. 2, =. os 





Totals., .. 5. 





Drainage, 


Fat) Careless as) os es. on 
Bue OMGG” 6. saltdem es 
Bra Circa: ie bs ae 





Totulksy. ss, o¢ 





Zifta Barrage... 2. as 





Sadd, Rosetta Branch... 
Sali, Damietta Branch. . 


*. 


Totsiac, csi { 


. 





- 


Baw Wee, cc. 0s -0n <e 


% 





Speeigt Low Nile credit. 


Int, Cirele.s ss) se jee ce 
are Civile... Sci dc icc. ca 





yi) ey 





SOGCHOU Ss: Ge- & con vs 
are Oirelais: Seoowe ss ae 
WANT dd ee. kt we ec 


‘ 





Totals, s+ a 
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Carsse Creprrs, 1902. 


Balanor 
from: tue, 


£e. MUL. 
TOIMALT AY 
618.704 


1825171 
3.540.704 


23, 70,008 


12426271 
6.04 
20M) 


NMG 


Original 
we. 


eH ML 


D5 GAW A 
Se 20UL WO 
26,000,000 
16,300,000 


$2,000,000 


L500) 
ThGO0 0 
£8,200,000. 


1920.00) 


Total. 


fe Mil, 


B5AG149 
BOIS TH 
21,825,171 
TY.B40.70 


LEB, 790,008 








26,920,271 
21 5RG.OR4 
20.708,290 





G21 5 





Expt 
Menten, ittare, 


2h, Mil] £e Mili, 


MDG AG] SD 447 207 
BETIS. TO] B2,501 0S 
2U825.171] 10,06459 
TOS40.7H4 | 1S O07 





LIS. TAO.908) YA 665 Aan 


2HY20,272) LAT 216 
SU ONS) Sa OLALS 
23,708.20) 21,826.201 





FU 2S] RG oe 


§IH0.062 250,000,000 | 258, 10.002 [258.9 (0062 | 20.081 132 





$000,000 
4,000,000 


14,000,000 


PAULL LT) 
5,000,000 


14.900.000 





GAMO) Oe cte 
PULL We fro Ls 





14,000,000] 13,983,088 





2,08. 925 








OT 


SOLE 
DO0.008 
S000 
TAO) 
1,100,000 


11 000).008 





Sue 
740,000 


1,250,000) 
TAO 





2.000.000 





200080 
T.607 000 


Wi AGEN2S 
1,000,000 





LA298.225 


———e 


200.000 
TOOL 
1.250.000 
THAN 





3,000,000 


200.000 
TTF 








THO o.oo 
ToL) MiNai2 
SaL00U w2hAst 
TOANS.02%) 5836482 
L.0100,000 WMi.Lie 
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The sums, which were available for expenditure, were, of course, the 
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Works os Ist Crrene. 


The Ismailia Canal New Head was begun in 1901 and the operations 
of the first season were deseribed in that year’s Report. On account 
of the difficult nature of the foundations, it had been decided to get in 
the platform of the Ismailia Canal Head by well-sinking combined with 
the cement-grouting method. The wells had been sunk and filled with 
conerete in the 1901 season. The whole area of the foundations was 
surrounded by rectangular wells, in addition to whieh cireular wells 
were sunk under the part of the lock island which did not rest on the 
houndary wells, and also under the four wing walls, 

When the water in the foundation pit was ; pumped out at the com- 
mencement of the 1902 season, it was found that the downstream row 
of wells had been very mnevenly sunk, and that the wells under the 
lock abutment were also mach ont of plumb: also that the core-filling 
of the wells had been so badly done that springs rose up through the 
conerete in most of the wells. The Engineer in immediate charge bad 
had very definite instructions as to how he should form the plug at 
the bottom of the wells hy grouting, but he had not followed them. In 
spite of explicit cautions to produce still water before attempting to 
grout, he attempted grouting where springs were working, with the 
inevitable result that the springs forced and kept open a passage for 
themselves through the grout. Although the plug was not made 
stannch, still the concrete was placed on the top of it, and so inefficiently 
was the work done that the springs rose through the conerete to the 
top of the wells, every one of these passages for springs had to be 
stopped afterwards by opening them out and subjecting them to a head 
of cement grout. The carelessness with which the work was carried on 
at the end of the first season's work, resulted in increased expenditure 
of money, time and labour during the second season, 

Tt may be noted here, before proceeding to describe the second 
season's work, that the progress of the work at all stages suffered 
seriously from a lamentable want of organisation, and to the over- 
estimate formed of the competency of the selected engineer of the 
temporary stall of the Ist Circle who was recommended as fit to have 
charge of the work. The work was one of such difficulty and import- 
ance that a competent Kesident Engineer was a necessity. It is, 
however, a matter for congratulation that, in spite of the mistakes 
made during the first season and the slow progress of the early part 
of the second season, & satisfactory final result has been obtained, The 
foundations have been made a thoroughly sound job; and were got in 


- 
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soon enough to enable the superstructure to be raised upon them as 
high as the springing of the arches before work was stopped for the 
flood season. 

The 1902 season's work, after the flood of 1901, began by pumping 
out the foundation pit and excavating for the floor. At the same time 
piles, made of half-inch steel plate stiffened with T irons, were driven 
outside the boundary wells to close the intervals, and so prevent the 
earth on the outside from being drawn through the intervals when 
dredging should be undertaken to clear the space enclosed by the wells 
down to foundation level. It took 62 days to drive 42 piles, 

As springs were rising over the whole area of the foundations 
through fine black sand at one to two metres above foundation level, 
and as previous experience had shown how difficult it was to bnild 
sound work on such a substratum with springs rising through it 
everywhere, it was decided to get in the floor platform all over the 
area bounded by the wells by the cement-grouting method, snecessfully 
employed before for getting in the foundations of the two Barrage 
Weir Locks, and of the new portion of the Rayyah Behera Head, The 
programme, which was followed, was, first of all, (after closing the 
intervals between the wells by iron piling) to build the “saddle-back” 
and rubble pitching upstream of the regulator and lock and along the 
side of the lock above the regulator floor; and also to build up the 
wing walls to a considerable height above the finished level of the 
floor. This having been done, the river dam was cut and the water 
allowed to rise in the pit till it became stationary. A sand dredger 
was then admitted through the opening in the dum, and the founda- 
tions were dredged out to the required level of R.L. 8.00. ( Actually 
the floor was dredged in places to7.70.) Some difficulty was experiences 
in getting the intervals between the wells clear to the desired depth 
but, by various expedients, the clearance was in the end snovessfully 
effected. The dredger, having done its work, made its exit by the 
opening through which it entered, and the grouting pipes und staging 
were then arranged all over the foundation area, As soon as the pipes 
were in place, rubble was thrown in round them to the required height, 
that is to R.L. 9.50. Grouting was then carried on according to the 
system described in previous reports on the construction of the Weir 
locks. Grouting began on the morning of 16th June and continued 
for 5 1/2 days till the evening of 21st June. The opening through 
the river dam was then closed and the work left undisturbed till the 
morning of 24th June, when pumps were set to work to lower the 
water in the enclosed foundation pit. When, after three days’ pumping, 
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the surface of the grouted platform had been laid dry and cleaned, it 
was found that the operation had been successful, and that the only 
leaks were through the faulty wells, These leaks were subsequently 
easily closed. 

When the work had reached the stage at which preparation for the 
grouting operations had to be taken in hand, with Mr. F. R. Stent, 
with Mr. C.S. Boyes to help him, was put in charge of the work, as 
their experience on similar work at the Delta Barrage specially fitted 
them for the carrying out of this work. After Mr, Stent took charge, 
the work went well, though still delayed from time to time in conse- 
quence of the want of organisation before referred to. The grouting 
operation was delayed for want of sufficient rubble, and the subsequent 
construction of the superstructure for the want of portions of the 
iron-work. 

Altogether 7,097 barrels of cement were expended to form 2,554 cubic 
metres of masoury, which vives 2.78 barrels to the eubic metre, a short 
allowance compared with the results on the weirs. I suspect that the 
quantity of grouted masonry was somewhat less than that given. Mr. 
Langley estimates the cost per cubie metre as £E.2.249. This is 
Jess than the grouted masonry of the weirs cost, but the lower price 
paid for the cement at Shubra accounts for the difference. 

There isa detail worth describing connected with the closing of the 
well-intervals. Jt was considered desirable to obtain a continuouse 
water-tight cartain-wall to the fall depth of the wells (R.L. 5.00) along 
the whole length of the upstream face of the work, The sheet-iron piles, 
thoagh Hexible to a certain extent, could not be expected to lie so close 
against the masonry of the wells as to produce a water-tight joint. So, 
in order to close the joints between the piles and the wells, a pair of 
pipes was sunk in the well intervals, each pipe lying in the angle 
formed by the pile and the face of the well wall. The length of pipe 
below the floor foundation level was perforated, and the pipe was so 
placed that the perforations fuced the angle. The pipes were sunk by 
means of a jet of water playing on the sand at the foot of the pipe from 
inside the pipe itself. When sunk to the required depth, the pipes 
were filled with sand to provide for the exclusion of cement-grout when 
grouting the floor, After the floor had been grouted and laid dry by 
pumping, the staunching pipes were cleared of sand by means of a jet 
of water, and were then filled with grout. It was found in every ease 
that the two pipes of a pair were in connection below the grouted plat- 
form in which their upper ends were embedded, as the grout, poured 
down one pipe, rose in the otber, each pair of pipes taking about three 
barrels of cement to fill them. The fact observed that these pipes were 
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in communication with each other under the grouted floor makes it 
almost certain that the arrangement has secured a continuous curtain 
wall down to R.L. 5.00 along the whole of the upstream edge of the 
floor. 

The rest of the masonry work of the head was built in the dry in 
the ordinary manner. The floor was finished by 27th July, and the 
superstructure proceeded with. The water was allowed to rise over the 
floor to an increasing depth as the work rose until the masonry had 
reached R.L. 16.00, the level of the springing of the arches, Work was 
then stopped, and the water allowed to rise till all was covered, On 
Ist December, when the water level had fallen below RL. 16.00, 
masonry was resumed. It is expected that the work will be com- 
pletely finished by 15th April 1903. 

Plans LV, V, and VI will serve to show the details of construction. 

The expenditure on the work has been as follows: — 


£E. 

i OSE |: ae ee 2,160 
Sher CONN SAiL EMER SEEM ec ok 29,260 

= So= ats] ‘less UOWeess cane! God Soca “eo cee ee 23,239 
Estimated Expenditure 1903... .. Seat eee sea 7,749 


” 


Total... .. 2. £E.62417 


Appirions To Strmakos Reevtaror. 


The additional waterway required at the Siriakos Regulator is pro- 
vided for by a separate work built a8 near to the existing regulator as 
could be done without endangering or interfering with the old work. 
In 1901 wells had been sunk round the foundation area, within which 
the Hoor was laid in 1902 by unWatering, without much difficulty. The 
portions of the work being outside the wells gave trouble on account of 
the springs and fine sand creating difficulties which had to be dealt. with 
by an incompetent contractor. The progress throughout was slow, so 
that, although the masonry was finished, the clearance of the channels 
up and downstream had to be left for another season. 

The completion of this work will make it unnecessary in the fature 
to resort to the costly operation of regulating on the lock by horizontal 
timbers, and to obstruct navigation while so doing. 

The cost of this work is as follows:— 
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A similar work lias been designed for providing additional waterway 
for the Bilbeis Regulator, bat it has not yet been tiken in hand for 
want of funds, 


Works «8 2xp Cincre. 


Dimera Regulater ant Loek, 


The construction of Dimera Lock, of 24 metres by 6 metres, chamber, 
and the remodelling of the old Dimera Regulator, for which materials 
had been collected in 1901, was completed in 1902 at a total cost of 
£E.8,013, of which £E.6,113 was expended in 1902. The old regu- 
lator, being unassociated with a lock, formed a barrier to navigation 
which has now been removed by the new construction, This work is 
in the Gharbia Province. It was satisfactorily exeented under 
Mr. Tottenham's direction with Mr, Baychelier in immediate charge. 


Works ms Sep Crone. 
Mahmudia Canal Bridges in Alexandria. 


In 1901 the “ Pont des Eeluses” had been renewed at a cost of 
££.3,250. In 1902 the Zalticar Bridge, opposite Gabbares Railway 
Station, was likewise renewed at a cost of £E.4,829. 


Works ws toe Denra Barrage Direcrorare. 


The Rayyah Behera Head was the last of the regulating works at 
the Delta Barrage remaining to be remodelled. The work of remodel- 
ling consisted in adding to the old work a new portion made up of a 
lock and two sluice-ways, and in diverting the old lock into two 
sluice-ways by the construction of «a central pier. Sills were also to 
be built in the three bays of the old regulator, and all the seven bays 
fitted with iren grooves and gutes to be actuated by an overhead 
winch. The lock had to be provided with a third pair of gates to 
resist pressure from the canal side during the discharge of Iswid Basin 
when the wuter level in the canal rises higher than the river. The 
gates of the regulating bays had also to be designed to resist pressure 
from either side. Mr. Stent worked out a design for these, which is 
ingenious and has been found suitable. 

During 1901, as was deseribed in the Irrigation Report for that year, 
the difficult undertaking of adding the new portion, close up aguinst 
the old work, was successfully accomplished by employing the cement- 
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grouting method for getting in the foundations. The work was carried 
up to R. L. 16-00, and stopped when that level was reached early in 
the food. 

Work was resumed on the 16th December 1901, and the new lock 
and additional bays were completed by the 12th April 1902, including 
the lock gates and gear, While the lock yates were being put together 
in the early part of the year, the old masonry revetment of the original 
channel was removed down to R.L. 11.50—the leyel of the lock sill— 
with the object of clearing the naviguble channel above and below 
the lock. The downstream revetment was demolished and removed in 
January by hand and blasting, the water level in the canal being lowered 
for the purpose to the extent required. During the short period required 
for this demolition, the Behera Province was given its water supply 
through the new Head at Khatatbeb, an arrangement which would not 
have been possible, had this Head not been constructed the year before. 

The demolition upstream of the lock was not so simple a matter, as 
it hat to be cleared to a depth of 24 metres below water-level, The 
length of revetment to be removed was 75 metres, and its sectional area 
Was 8 square metres. The demolition was effected by tonite and the 
debris was removed by a grab dredger. Four-inch diameter holes at 
intervals of two metres were jumped in the masonry to the reqaired 
depth. In these holes were placed 3 inch tubes of 3% ins. diameter and 
3} metres length, the bottoms of the tubes being closed and their tops 
heing clear above water-level. These tubes received the charges of tonite 
and the sand tamping. The charges were fired by electricity in groups 
of from 6 to 12 at a time, the placing and firing being carried out by 
purties of Royal Engineers of the Army of Oveupation, 

Meantime the systematic application of cement-grouting to the foun- 
dations by bores through the floor, with the abject of correcting any 
defect that might remain after the construction of the floor, was com- 
pleted over those areas which had not been treated the previous season. 

One operation tore remained to be carried out before the canal supply 
was diverted through the new lock and Waterways to enable work to be 
undertaken on the old work. When the water had been lowered to 
remove the downstream revetment wall, some strong springs were found 
to be working along the line of sheet piling downstream of the lock, 
which had been driven along the downstream wing wall and the edge 
of the lock floor to connect up with the wellon which the pump worked. 
These springs were prevented from working, while the lock gates were 
being put together and hang, by a dam of clay made over the tops of 
the piles. It was considered desirable, if possible, to close the intervals 
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hetween the piles which served as upward runs for these springs. The 
clay was, therefore, removed down to the piling and a trench formed for 
about 3 metres’ Jength at a time, and 3-inch diameter iron pipes placed 
vertically at intervals of about two metres alongside the piles wherever 
a spring was found. The end of the pipe was buried in concrete metal 
to prevent its becoming closed with the earth, which was then replaced 
round the pipe, confining the spring to the pipes. When pipes were in 
position all along the line of piling and the springs had been imprisoned 
by refilling the trench made for the placing of the pipes, cement grout 
was poured down the pipes in succession until eleven barrels of cement 
had been used up. The cement was found to travel horizontally from 
below one pipe to the next; and also to be confined, as, when one pipe 
was being grouted, the water level in the next pipe rose to one metre 
above the water level in the canal outside; and the grout also forced its 
way upwards through the overlying dam when the head of cement 
grout produced a pressure which the clay covering was unable to resist. 
lt was found later on, when the work was laid dry in January 1903, 
that this operation had been quite successful and that the springs had 
been stopped, so that 4 solid curtain wall of sheet piling with the inter- 
stices filled with cement has probably heen formed, 

At it now remained to execute the alterations to old work, the canal 
discharye was turned through the new portion, and the dams to close 
off the old work commenced on 3rd May. It was intended to enclose 
both the old lock and the three regulating bays together, and to carry on 
the alterations to both simultaneously. But it was found that the 
waterway of the newly built portion was insufficient to allow of this 
being done, and the old lock and regulating bays had to be taken in 
hand separately. This not only made the work more difficult, but 
practically doubled the length of time necessary for its accomplishment. 
As it was of the utmost importance that the work should be complete 
hefore the flood season, electric light was fitted up, and all work, except 
masonry, went on continuously by day and night. The chief difficulty 
in connection with the work on the regulator bays was the lack of space 
to work in, as the enclosing dam had to he formed inside the line 
of the old lock iskind wall and the old west abutment wall, the 
slopes of the up and downstream sadds practically meeting in the centre 
of the archways. As soon as attempts were made to clear a space to 
get in the new stepped cutwaters of the piers, the upstream dam, which 
was holding up a head of 4 metres, commenced to slip badly, so that 
each cutwater had to be taken in hand separately, the space 


for it being 
enclosed by an iron frame work with plates driven through 
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the dam to the floor to support it and enable the necessary space to be 
cleared of earth. 

By the 10th June the sills in the regulating bays were complete and 
the pier additions built to above water level, so that the dams could be 
eut and the work in the old lock proceeded with. The necessary demo- 
lition, and the construction of sills and pier in the old work below water 
level was complete by 25th June, when pumping was stopped and the 
dams cut. 

By the end of July all the masonry had been finished, the regulating 
gates put in place and the winch erected, so that the remodelled Head 
was in working order in time for the rising flood, 

The only work now remaining to be done was a filter hed, down- 
stream of the new part, and a small amount of demolition and con- 
struction upstream at the junction between the old and the new portions 
of the Head, as well as some revetting to slopes, This it had been 
decided to do after the flood, when, in order to have a thorough 
examination of the whole work, it was arranged to close off the Rayyah 
Behera by an earth sadd at its intake from the Nile, while the river was 
still high enough to give the Behera Province all water it wanted by 
feeding the Rayyah through the Khatatheh Head. When the work 
was thas laid dry, all that remained to be done was completed and a 
thorough examination made of the floor. It was found that the floor 
of both portions, old and new, was absolutely sound, after having stood 
the maximum head in both directions to which it is ever likely to be 
subjected ; and that the springs which found their way up in the 
intervals between the piling had been staunched. The system adopted 
a few years ago on the Delta Barrage itself, of strengthening the founda- 
tions by cement-grout, was applied freely to the old portions of this 
Head wherever anything defective was detected or even suspected, 

There is little doubt that the final result is satisfactory. The work 
was a most difficult one, and the ultimate success is mainly due to the 
energy and devotion applied to it by Mr. J. H. Grieve who was 
throughout in immediate charge of it. 

The amount expended on this work during 1902 was £E.13,912 
(Regular Budget £E.3,522, Caisse £E.10,390). 

The total cost of the work, including the estimated expenditure of 
1903 which will complete the work, is given by the following figures;— 
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Estimated Expenditure. 1908... 
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Total .. 1. £40,384 
=—_ 


4 


— 40 — 
Nikita Reouraror anv Lock, 


The object of the Nikla Regulator was explained in the 1901 Report. 
The masonry was practically finished in 1901, but there remained for 
1902 the putting together and hanging of the lock gutes, and other 
ironwork, as well as the clearing away of the dams up and downstream, 
and the filling up of the temporary diversion, The work will have cost 
altogether, when payments are complete, £E.26,421 of which £EY0383 
was the amount expended during 1902, and £E.265 remains to be 
expended in 1903. 

Innication IMPROVEMENTS. 
Earthwork and minor Masonry Works. 


The following is the list of the works under this head:— 
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nnd tail Eseapo 22. see) eee eee cee ee ane 1390 
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Various small head slaiees and closing weur 0. u. 9000 
3 Mitbern syphons. ... 


Regulator and outlets on Mellawinia Canal... -.. 770 
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Nigail Canal ... = W870 
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Total... ... £E.63,977 
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In the group of Ist Circle works are included three conversions of 
canals from “ Nili” to “ Sefi.”” On two of these, expenditure was ineur- 
red in 1901 in expropriating land to the following amounts:— 


£E. 
Marsafawia Canal Seb eee: ek fete: Stu faa GN Ste 1405 


Um Galigil Canal... whe foie: ah is Iss 

Of the advisability of converting the Um Galigil, which isin the North 
of the Delta, there is little question; but the same cannot be said of the 
conversion of the Sisa and Marsafawia. These two canals have been 
converted as a concession to persistent demands for the conversion, and 
from sympathy with those who clamoured for it, in the desire to be 
independent of the large pump owners in, whose power they felt them- 
selves to be. But as these two canuls are in close proximity to the 
Delta Barrage and therefore, as Sefi canals must have their beds at a 
low level relatively to the country levels and flood levels, it is certain 
that they will be costly canals to maintain by reasonof the heavy deposits 
that may be expected to collect in them during flood. We have plenty 
of similar instances in existing canals, and know what to expect, They 
are expensive works to execute and to maintain, and I should hesitate 
torecommend the conversion of other canals similarly situated as regards 
the Delta Barraye. 

In the 2nd Cirele the 3 Mitbera syphons and the Misherif Canal in 
connection with two of them, have been completed. The pipes for the 
syphons were purchased in 1901 and an expenditure of £.E.800 in- 
curred, which, added to the £E.856 expended in 1902, gives a total 
cost for these three works of £F.1656. Their construction will enable 
a very clumsy arrangement of water distribution to be abolished. 

The remodelling of the Bassiun and Kodaba Regulators will be 
carried out in 1903. The amount expended in 1902, £E.1260, was 
for the collection of material. 

The Nigail Canal, formerly called the West Nili Canal, takes off 
from above the Barrage between the Rayyah Menufia and the Rosetta 
Branch. The Nigail Canal project is an important one, its object being 
the improvement of the irrigation of a large area of high level land 
north of the Barrage, and at the same time the avoidance of the 
necessity of holding up water to high levels in the Rayyah Menutia 
itself and its upper branches during flood, a proceeding which encou- 
rages heavy silt deposit in these deeply dug canals and a correspondingly 
high expenditure for its removal to enable them to carry their summer 
discharges. In 1901 a sum of £E.1200 was expended in purchasing 
pipes for the syphon required under the Naggar Canal; and a further 
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sum of £E.983 was expended by the Barrage Directorate in construct- 
ing a head sluice to the canal. In 1902 the Barrage Directorate 
remodelled the upper part of the canal as far as the West Weir at a 
cost of £E£.1180, and the 2nd Cirele expended £E.9870 more in 
carrying on the work down to and across the Nanaiia Canal. The 
principal masonry works on the canal are a syphon of 3 two-metre 
diameter pipes under the Naggar Canal, and an iron-trough aqueduct 
supported on the wings of the previously existing head of the Nanaiia 
Canal. The trough is so placed that a second can be laid alongside it 
when it is desired to further develope the project. The trough is 15 
metres in length, 3 metres wide and 3 metres deep, and weighs 32 tons. 

The expenditure on this Nigail Canal to the end of 1902 has there- 
fore been :— 


£E, Year. 
Heal Stuice (by Delta Barrage) 1.0 cee see 83 | 
Pipes purchated (by 2nd Circle)... 3} 1901 


Canal: Head to Weir (by Delta Barrage)... 1180 | gqqy 
. Weir to Nanaiia Head (by 2nd Uirele)  ... M870 7 





Total... ...£E.13,233 








In the 3rd Circle the most important work in the foregoing list is 
the widening of the Sahel Markas Canal on which the year's expen- 
diture was £E.13,826. The project is now completed. The object of 
of the work was described on page 180 of the Report for 1899, The 
expenditure has been as follows :— 


Vear, £E, 
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Total .. ... £632,649 








The remodelling of the Mahmudia Canal banks and demareation of 
Government property was proceeded with, and a sum of £2.3,997 
expended. The work was begun in 1901 with an expenditure of £E.1,199. 
A length of 10 kilometres of single bank is now completed on the 
north-side of the Canal from Kafr Dawar towards Alexandria. The 
work includes the formation of a road 8 metres wide, the planting of 
trees, the fixing and marking of boundaries and the construction of 
new culverts. It appears from the foregoing figures that the work is 
costing £E.500 « kilometre, 


tS ok 


In the Barrage Directorate preparations were made for the remodel- 
ling of the Kafr Tarkhan Canal in East Giza by expropriating the 
land required ; and for building a lock in association with the Wardan 
Regulator by purchasing materials. 


NEw AND REMODELLED Dratyace Works. 


The expenditure during 1902 on Drainage Works, exclusive of staff 


charges, was as below:— 
RE. 
Tet Circles ase ‘cts: See cere tee, “kee dee, wae ives cow, | SLAG 
PRG CHRs! 605 Jena Gis Sea Ses Gk Saas Rio aes Cate: §=EAE 
GRD NECA y: <acy Jere’ A66. fase Fie: 408 Tete Bae eee Tea, — ORET 


Total... ... ... £E,64,622 





The Drainage Works executed are given in the following list:— 


tat Cirle. 2K, 
Bilbeis Drain extension, eaohusing ae. cues pastel ares 8,323 
Neghir Drain.. mL, Sie 947 
Im Salama Drains 22. 1. aa Ra aw et | LOOe 
Boundary stones and land .. ae) 


Dredging Main Drain Bahr el Bagar ee) eh ee 6S RU 
Dredging Main Drain Bahr Hadus... ... 2... 2... 3,165 














Extension of Suez T Drain... 2. cee eee cee wee eee 14 
21,964 
2nd Circle. 
7al)-eacape Bale Biela.2.) ccc Scat) sok ask pte daa! as 150 
Axia Dedin a uw coset tect AG Yess) aaa Qse> eR ORS 220 
PRUNE TIE: oe Hans) ran: Bap atk ee nea ee asa ee 
Wing Noon! Dit: “Sas, sad ha RS EN GS SR CRSOE 
Abu Khashaba Drain... 26.0 6c. ce see nee vee eee 3087 
Samatay Drain (N* 6)... cae cee cee ee nee eee wee 1,080 
Waitin Drain (N° T)s.5; ssc 30s Veco cic sen cel ght ©=©6— BAGL 
Ariamun Druin (N* 8)... Ges wee Yecel biel ‘waa (ees des: Sosa. <oune 
RAT ADOSER a ecisae /tew-coken “ake (bes oA ier | GO 
19,611 
Srd Cirele. 
ee ee eee ee eS 
Sorombay Drain ... sdaichs hdmi ne hugeas eee anes 200 
Kafr Beni Helul Drain. die: Veena!) Sést cs Taos. $a psa 6 EOD 
Umum Drain... at wins Rie) Ee F 6,522 
Gabbares Drain ... nat abc “aed! Wee\ ‘ake Nase ays axe | See 
Klainy Drie. vy ais: ius fica (ches Sox: Se de es SC RTD 
Sarvey And annteies uns, eva: cove eco, cn cae, axe’ ee «| ES 
I3,0AT 
Total... ... ... £64,622 





The usual detailed information about these drainage works is given 
in the Appendices, 


— 
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The Abu Zabal Syphon on the Bilbeis Drain, intended to carry 
the drainage of Marg and its neighbourhood under the Ismailia Canal, 
is a work of sufficient interest to require special notice. The syphon 
consists of a pipe of 1.50 metres diameter and 84 length, of half-inch 
steel plate stiffened with angle-irons, and having 8-inch cover-plates 
over the joints. The pipe was put together on the bank and floated 
into position, where it was made to sink into a trench whieh had been 
dredged out ready for it. The tube was closed at the two ends, and 
means of letting in the water provided. When the pipe had sunk to 
its half diameter, it tilted, one end sinking to the bed and the other 
rising out of the water. The pipe appears to have stood the strain of 
the shock without damage resulting. The same thing, T believe, 
happened with the Tbrahimieh syphon in Middle Egypt, but not 
without damage in its case. Some method of dividing the pipe into 
separate compartments should have been devised to prevent one end 
sinking in advance of the other. Or a raft at each end of the pipe to 
support it with ropes, which could be paid out evenly, would have 
been sufficient to secure the sinking of the pipe in a horizontal position 
till the bed, on which it was to lie, had been reached, 

The pipe having been got into place, it remained to build the 
masonry ends. This proved an exceedingly difficult task, as she soil 
below and around the pit was quicksand, Eventually the ends were 
formed as wells, and sunk ; but, at the time of writing this Report, 
the spaces between the tube-ends and the masonry of the wells had 
not been successfully closed. 

In the 3rd Circle it was found necessary to dig a deep channel of 
reduced width along the bed of the Khairy Drain, as the original 
scheme of drains has not been carried out to the full extent originally 
contemplated, and, the drain being too large for present requirements; 
weeds grow over its bed and arrest the flow. The original project: 
moreover, allowed 10 cubic metres « feddan for the whole area to be 
eventually drained, which it is now thought is too liberal an allowance 
for a main drain. Probably 8 cubic metres a feddan is a suitable 
allowance. This was the figure that was originally adopted, when 
drainaye works were first projected, but afterwards it was considereil too 
small. No doubt it is too small for branch drains of no great size, 
but it is probably fully sufficient for a large main drain of an extensive 
system. 

Mr. Williams gives statistics to show that the areas of cotton and 
winter crops in Behera Province have been steadily increasing since 


1894, and this is doubtless due to the gradual reclamation of previously 
uncultivated areas which the drainage works has made possible. The 
cotton area in 1894 was 149,826 feddans: in 1902 it was 240,080 
feddans, the latter figure being reached by steady and uninterrupted 
annual increases. The winter crop area in 1894 was 268,050 feddans: 
in 1902 374,894 feddans. It, therefore, appears that the cropped 
areas in Behera Province have increased nearly 40 per cent during the 
last eight years. 

In the Ist and 2nd Circles, likewise, reclamation has been steadily 
progressing, but not at the same rate, as such extensive areas of reclaim- 
able swamps, as existed in the 3rd Circle eight years ago, were not 
to be found in the other Circles. 

The earthwork cubes executed on the Drainage Works and the cost 
are given by the following figures:— 




























DEnpGise HLASDWORK. Toran 
(icuK. 
Quantity. Cost, (Quantity. Quantity, Cost. 
a £k, OM. ak OM, £4. 



























Ist Cirele...) 293,008 O06 74,512 1,622 S67 ANG | 11587 
2nd Circle .. 52,975 LS01 7OL202 | TLAIT TAATT | 13,218 


3rd Circle ...| 109,927 BTS SSQ0M4 | 11.205 692,021 | 14,942 














Totals ... 455,095 | 15,503 





L357,008 | 24244 | 1,813,609 | 39,747 





The lengths of drains dug and remodelled, and the year's expenditure, 
as well as the total expenditure up to date, are given in the statement 
below :— 














New Dtarns, 











Crete 
ISY7 te WWOL] «1902 1897 to 1901] 1902 | Totals. 
Ist Cirele... 407 Sos 10 368 
2nd Cirele... 359 405 27 492 
Srd_sCirele... 205 | 288 oo BST 


Totals... ...) 1,061 4 106 | 1,217 


* Thie figure was incorrectly given in the Report af 1901, 


— SR = 





CHAPTER VI. 


WORKS OF MAINTENANCE AND REPAIRS. 





River axp Canan Protective Works. 


The works under this head were made up of the following: — 





Ist Cirele. ae. 
River spurs and revetments ... 0.0. o.ee see eee ae 4,132 
Rayyah Tawfikispurs oo 0. 0 ne lO 1,595 cu 
2nd Circle. : 
sive ee and a ote sae vs TQS asl seas CEES 
oor) 0 Chu . eee rf oe ere 2,507 
Graz panting pret: Sop” SV ESE ean 937 
CN iscicae Ga tae fist Se ce leet Ge 4.197 
— 16284 
Srd Cirele. 
River spurs and revetmonts , 7 - 8517 
Geass Ddantine es 808 «Fe eee =e eee ese eke Otek 150 
ge? sea wall oe: tie es HERR! Nae! ‘eis ii¥adr, Shel “Sve LO87 ‘ 
Delta Barrage Directorate, 
- River Training above Barrage ee) bt Tapeh. Wes KE 2,672 
River wanna revetments, Giza 1) 0) 4,422 6004 
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The object and nature of these protective works has been described 
in previous Reports. The Shiesh& dam is the only item that calls for 
special remark. This dum was made on the Rosetta Branch a few 
kilometres below the Delta Barrage to close the deep summer channel 
of the river where the right bank was being dangerously eroded along 
a sharp bend, close behind the edge of which are the Nile banks and 
canals of too great importance to leave in danger. To protect this 
bend by spurs or ordinary revetment would have been costly and 
perhaps ineffectual ; so, after much hesitation, it was decided as the 
most economical method in the long run, to dam this deep branch of 
the river and to force the river to flow on a straight course along the 
broader and shallower branch under the west bank. ‘The dam stood 
through the flood season successfully ; and, as it has stood one flood 
season, it should, with proper sttention, be permanently secure. 


MAINTENANCE. 
Masonry Works and Duwelling-houses. 


The total expenditure under this head was £F..18,205,about £E.2,000 
more than the two preceding years. This expenditure includes stone 
pitching below masonry works to fill holes scoured out beyond the 
floors, though this has sometimes been classified as flood protective 
works ; in my opinion, wrongly. 

The only work worth special mention is the Kafr Bulin Escape work. 
The canal water level in the Rayyah Behera in summer is about 6} 
metres above the river water level, and the length of the escape channel 
from canal to river is about a kilometre. It is often necessary to escape 
water from this escape when there is a heavy fall between the canal 
and river, and there is danger of the bed of the escape scouring out 
and cutting back to the masonry escape. With such a difference in 
summer between the canal and river levels, the escape would then be 
endangered. To prevent such cutting back, a series of four small weirs, 
in cascade but at considerable intervals, have been constructed in the 
length of the escape channel. The sum expended on these in 1902 
was £E.1,870. 
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Eartawork py Hann, 


The quantities and cost of earthwork by hand in maintaining canals, 
drains and bunks are given separately for Circles below:— 








: Rate 
OTROLE. QUANTITY east eubie kee. 

cM. 2%, Mit, 
Ist Cirolé: ccs cues cas cca tee} «= DAS 4G1 45.096 16.0 
Bnd Circle, .... cco nce cee ore] BF, 040,594 FOsg 20.4 
ie CHA: Fens Vaca See, eee | and S38. 767 1Y831 23.7 
Delta Barrage on. ke eee ves TAL 952 9.032 14,5 
Total gis ca wel 7.254.004 133.748 1s4 





To the cost of earthwork in the above table, there is to be added, to 
obtain the figures given in the statement of actual expenditure, the 
following sums:— 

aK. 
2nd Ciréle—Boundary stone kilo posts 0.0 02. ee OL 
4rd Cirele-—Boundary stones and survey v.00 ce eee cee eee QL 
making the total cost of the earthwork maintenance charges in 2nd 
Circle £E.60,193, and in the 3rd Cirele £E.22,028. 

In the following statement are collected the figures representing all 
the earthwork executed by hand during the year, both maintenance 
and new work, excepting only that done on Agricultural Roads and 
in the Wadi Tumilat, and also the temporary work done in throwing 
up bhoshah hanks and making channels necessitated by the low levels 
of the tlood, 





CLAS Or Wonk. tt Clvole, | Sud Clrelé: | Bed Ctrole, |Pelta Barmge)  petute, 
Direntorate, 


Trrigation Linprove- 

ments ae eee} SOT, 724 242,856 Hos 121,846 | La1e1o 
New Drainage 

Works. ... ... TA AL2 701 202 H32.H83 — 1.408.197 
Maintenance... ...) 2748451 | 2.940524 833,767 TSL M52 | 7.204.694 


Totals... ...) SAB0A87 | 3.884.582 | 2,110,084 SATIS | WTS 01 
Gost ... ZK. ADAG W771 A554 12265 ISL 736 


Rate milliemes per 
cubie metre... 15,7 19.3 21.6 M4 18.2 
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A further sum of £E.1192 was expended in the Ist Circle in keeping 
channels clear of weeds, 

The low rate of the Barrage Directorate is due to nearly all the work 
of maintenance being dry work, such as repairs to basin banks and the 
clearance of dry canals in Giza. The difference between the rate of 
earthwork in the Ist Cirele on the one hand, and of the 2nd and Srd 
Cireles on the other, is not easily explained. The small proportion of 
drainage works in the Ist Cirele would afford a natural explanation, 
were it not for the fact that the difference of rates of the first Table are 
even greater than those of the second Table. The 3rd Circle rates are 
decidedly high as compared with previous rates. The rates in the Ist 
and 2nd Cireles, however, are practically the same as in the preceding 
year, 

A great deal of the work included as maintenance is made up of the 
remodelling of the banks of branch canals, or remaking them were they 
had entirely disappeared, having been removed by the Fellaheen to 
obtain earth for spreading on their fields. In last year’s Report it was 
stated that Inspectors of Irrigation had their attention called to the 
fact that much useless work was annually included with useful canal 
clearances ; and that they had been instructed to stop the useless work 
and to spend the sums economised on clearances of drains and remo- 
delling of canal banks. The instractions have been attended to more 
or less thoroughly in the different Circles, The 2nd Circle has taken 
the lead in this matter, and great activity and well expended energy is 
evident in the improved condition of the canals and masonry works and 
their surroundings, « fact which makes inspections in that Cirele a 
pleasure. 


here given:— 


CaNALs ayp DRarss, 





ist Cincnr 

Maintenance. 
lstrmilin and Sues brauck.  .. 
Shurkawin.. <2 os + os 
RATE =. av, lew) vw et 
Balir-Saghir 2. «. cs os 
Mansurn liek 2. 6. oe oe 
Bahr ef 


Total Maintenuner .. 


Sire drain .. Gs -08' 9¢ ‘se 
rc droln.. + 
Grit can. se:ices 
Total Renodelling .. 


Grand Totale .. .. 


Expenditure .. E.. 

2xp Cincue 

Maintenance. 
SAQURA “ise. om ti<e -op- a0 
OM a. ce: Gm tae, (Sb* ite 
PORE TERS. s5 “sc. bai os 


iver LO eee a 
Raben look. i. lll 
Total Maintenuanes .. 


Remodelling. 
Mahitdmin (Not... 
Thantitlush drat (No, 2). . 
Samatay drain (No. .. 


Total Remodelling .. 
Cirnnid Totule 2. 
Exponditore.. ££... 


Sun Crncnn. 
Maintemaenve, 
Ra Bohorn& Katatha el. 
3 comet esse, 8 
ex pumpe inlet channels .. 
Nubearin emanl .. 6. ee ok 


Total Maintetunes .. 


Remodelling, 
Khairidmin 2. 6. ye oe 
Sahel Markaa conal.., 1. 2. 
DHAGNG Arkin... os cee at 
Shereshra drain 5, «. 
Edkudmin .. i. e. 4 
Umum drain .. 4, we ee 
Mahmuidin Special .. 2... 


Total Remodelling .. 
Gran Totals ., .. 
Expenditure... £E... 
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Drepornc py Macaryery. 
The usual five years’ statement of dredging quantities and cost is 














1S97-L8a8 ists-Lsvu 
O.M. 
voasia | “222471 
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1S 485 12.854 
pryett aLAle 
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1nd 22 nis 
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T0418 = 
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The totals for 1902, abstracted from this statement, are:— 












Ist Circle. trl Cirole, 






DUkDGING ON ACOOUNT OF Qui Cirele. 
























OM. aM. Cal. ay, 

Maintenanee Canals and Drnins.| 654,570 141,156 224.253 | 1,019,979 

New Drainage Works ws] 293,093 52,975 109.027 455,905 
Totals... 7,063 194,131 BS4,180 | LATS O74 















Cost... 6,600 11,387 
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The maintenance dredging cubes of the 2nd Circle show that the 
decrease in the enbes of the preceding year is repeated, and the prospects 
of 1903 seem to show that the decrease is permanent. There bas been 
a considerable decrease also in the cubes dredged on the Rayyah Behera 
in the 3rd Circle, In the Ist Cirele, in spite of the economy resulting 
from the raising of the bed of the Ismailia Canal, there is no decrease 
in the maintenance dredging. In 1903 the levels to be dredged to in 
the Ismailia Canal are being still further raised, and those also of the 
Basusia and Sharkawia have been raised slightly. The result of this 
should be a decrease. In 1904 the new Shubra Head will be in working 
order, and the large volume of deposit, which hitherto has been found 
after the flood above the old Head, should cease to be formed, and this 
large item of expenditure under the head of dredging should disappear. 


Torat Earruwork Ficures: Haspwork axp Dreparse. 


Collecting all the foregoing figures of Hand Work and Dredging 


together, the total earthwork done in 1902 is given by the following 
figures : — 









Hanp Work tn Lowrn Koyrr axp Grea. Quantities (oat, 





OM, 


Maintenance of Banks, Canals and Drains F254 004 os 
Irrigation [mprovements SC 1,316,010 _— 
New Drainage Works ... cae 1,408,197 ~ 











Totuls,.. W.978,901 ISL736 

















DEIDG ING 
Maintenance of Cunals and Drains ... . L019,979 — 
New Drainage Works... .. : 455.095 _ 
Totuls.., «| 1,475,974 50,207 
Total Hand Work and Dredging... IL AS54875 231,943 


a 2995 


The total cube executed in 1902 was over 3 million eubie metres 
less than the quantity executed in 1901, This is due to the special 
allotments having been correspondingly less. 


MISCELLANEOUS. 


The Caisse de li Dette granted during 1902 £E.11,000 to meet 
special expenditure connected with the low level of the river in 
summer, and also £E.3,000, later on, for special expenditure necessi- 
tated on account of the lowness of the tlood, Of the former sum, 
£E.7,500 was for the expenses of Atfeh pumping station, and 
£51,000 for additions to the Mehallet El Emir Sadd; the account of 
the expenditure under these heads will be found included in the 
account of temporary dams in Chapter [, and of pumping stations 
Chapter I, 

Of the remaining £B.2,500 of the summer grant and £9.3,000 of 
the flood grant there was expended £E.4,032 on special rotation staff 
and Hosha banks. The remainder of the grant was transferred to 
Upper Egypt, not being required in Lower Egypt. 

On account of the cholera epidemic, it was decided to elose and fill 
up the Bulaqia Canal, which was as objectionable a channel on sanitary 
grounds as the old Khalig of Cairo. A grant of £E.2,000 was made 
for this filling and for the digging of a new canal to take its place. 
So much of the work as it was possible to do was executed before the 
flood and £F.228 expended on it, It was intended to carry out the 
project to completion in 1903, but a notice has been received from the 
Finanee Ministry that the cholera funds are exhausted and that the 
unexpended balance of the grant for the suppression of the Bulaqia 
Canal is no longer available for further expenditure. 


During the summer of 1901 the want of drinking water was much 
felt at Ras-el-Barr at the mouth of the Damietta Branch by those who 
make the place a summer sea-side resort. Consequently, for their 
suke and for the sake of the village of Ezbet-el-Borg, a reservoir to be 
constructed at that village was projected. At first the execution of 
the work was entrusted to the Tanzim Department, but was later on 
transferred to the Irrigation. At is was desired that the reservoir 
should be in working order by the summer of 1902, there was no time 


to be lost; and a contract for the supply of materials at site was made 
before the design had been got out or the money grant made. There 
was some delay in obtaining funds, but eventually a sum of £E.7,697, 
was granted, against which £E.5,236 was expended in 1902. 

The work was sufficiently advaneed to receive water by the time 
it was required for use, but it was not found possible to construct the 
roof until, on the arrival of the food, the reservoir could be emptied, 

The inside dimensionsof the reservoir are 85°50 x 25°60 x 3°30 metres: 
it is capable of holding 6,750 eubic metres of water, The use of iron 
in the construction has been avoided, as it would rapidly corrode: 
the roof is made of brick arches carried on columns of brick masonry, 
The rapid decay of the iron roofing of the Damietta cistern demon- 
‘strated the unsuitability of iron for the purpose. (See Plan VII.) 


In consequence of the completion of the Aswan Reservoir works 
and the prospect of more extended reclamations of cultivable land 
becoming possible in Lower Egypt, it was thought advisable to study 
different projects of proposed reclamation operations. Among them 
was that of the reclamation of lands along the Nubaria Canal where 
great possibilities of extension exist, provided only that water be 
available. In order to prepare the project it was necessary to possess 
aecurate knowledge of the land levels; and consequently a levelling 
brigade was engaged to obtain the necessary information. A sum of 
£E.881 was expended during 1902 on these operations: they will be 
carried on and completed in 1903. 
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CHAPTER VIL. ri 


COMMUNICATIONS. 





Aericunruran Roaps, 


Construction of New Roads. 


The annual progress statement is given below :-— . 















Existing at 


CIneLé AND PROVINCE ond of 1901, 





Kilom. 
Ist Cirele. 


Co ee ae 
Sharkia 10.0 2.0 nse ae ae 





wi 
aut 


Oe 


The greater part of the expenditure was for land expropriated the 
year before. Except in Gharbia Province, roads are making no progress 
for the reason given in previous Reports. 


MAInTeNANce oF Roaps. 


Asum ££.2,853 was expended from the Irrigation allotments on 
repairs to the existing 1782 kilometres of roads. About £E.5,000 is 
the amount required to keep these roads in proper order, but this should 
not be drawn from funds required for the maintenance of Irrigation 
works, 
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A satisfactory system of maintaining the roads in good order has 
not yet been found, In the Ist Cirele the work was given out as a 
separate contract with unsatisfactory results. In the 2nd Circle the 
work was done by gangs of labourers paid by the month, but the sam 
expended per kilometre was insufficient. In the 3rd Circle the work 
was given out to the contractor for the general maintenance earthwork 
of the district “and the work has been satisfactorily done at a cost of 
£E.500” according to the Inspector of Irrigation. Mr. Langley noti- 
fies his intention of adopting this last method in the Ist Circle for 1903, 


Brinces To REPLACE Ferries. 


Two bridges to replace ferries were built in the 1st Circle, 


= 
viz: At Abbussa over the Ismailia Canal ...0 0.0 0. 1362 
At Nawasa ol Ghét over the Mansuria C ‘anal . aeei. sae 1M5 





Total... ... LE 207 








Of this total amount £E.500 was expended in 1901 and the balance, 
£E.2,607, in 1902. The first bridge is a swing bridge which works 
satisfactorily ; the second is a lift bridge of one span of § metres, which 
does not yet work smoothly. 

The small sam of £E.156, expended in the 2nd Circle, was in settle- 
ment of the accounts of the Santa and Melig Bridges built the year 
before. 

In the 3rd Circle an iron bridge was put in hand to replace an old . 
dilapidated bridge at Khatatbeh which showed signs of dissolution 
from advanced age, £E.1,000 was spent on the bridge during 1902, 
and it will require a further sum of £E.1,600 to complete it. 
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CHAPTER VIII. 


THE WADI TUMILAT. 


RereiamMation Works. 


With the expenditure of £E.8,733 incurred during 1902 on works, 
the project of reclamation works in the Wadi has been almost carried 
out to completion, The following statement shows the expenditure up 
to the end of 1902 against the different heads of the original estimate:— 









; Original 
Heaps oF EXPENDITUKE. Esti Ht 5 Total 
1002 to end of 
: 1002. 
ek, €E, 
Drainage and Reclamation Works. 
Enlargement of pumping station... ..  ... 6,000 74 4.279 
Enlargement of main drain... ... wien 17,000 27 14,676 
Branch and field drains and field hinnad: 15,189 rT 7.925 
Remodelling Irrigation Systems, 
Wooden bridges and pipe sai san) Vale” tyes — ae 
Three head sluices  ... sée. wid een _ = 
Purchase of Plant. W000 ar $717 
Pump dredger installation 2.500 ( 2,905 
Pumping in 1899 (wrongly charged to ‘works S———= 
of reclamation)... ... _ 425 
Staf and Farm enter 
Four Ezbehs .. ws as 2,730 
Steam Ploughing, Staf and Sundries. 
Pay of staff and travelling allowances.. = 
Plate cic. ce) cee Sess Gens xe = 
2,560 


Totals:.=) 38 aos 62,819 TK 44.267 


The enlargement of the pumping station at Kassassin was completed 
(so far as it is proposed to enlarge it at present) by the erection of a 
boiler to act as reserve, 

The main drain above the pumps was stated to be complete in last 
year’s Report; the outfall drain between the pumps and Mahsama Lake 
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is now also complete, and a dredger has been purchased and paid for 
to keep the main drain in order. But the Timsah Drain still remains 
to be put in order. Included in the £E£.17,000 of the original 
estimate for enlargement of Main Drain is a sum of L.E.12,000 for 
the enlargement of Timsah Drain including the lowering of the floor 
of the railway bridge near Ismailia and constructing a new syphon 
under the Suez sweetwater canal. It is probable now that these items 
will be charged against other funds, so that, to make a fair comparison 
between the original estimate and actual expenditure under the different 
heads, this amount of L.E, 12,000 should be deducted from the original 
estimate, as it was all intended for work between Mahsama Lake and 
Timsah Lake. 

The new field and branch drains dug during 1902 serve an area of 
2,700 feddans of land hitherto uncultivated, leaving an area of 700 fed- 
dans of uncultivated land still to be drained. 

Three head sluices were built during 1902, completing the works 
required under the head of “ Remodelling Irrigation Systems.” 

The steam ploughs were at work for six months, breaking up ground 
covered by weeds and scrub, which native ploughs were unfit to attempt. 
The work was difficult and progress slow. 


Revenur Account. 


The receipts and expenditure under the head of revenue aceounts 
are detailed in the following statement:— 


Iteermrs:— 


Balance surplus remaining at end of L9OL 2. ewe eee 115 
Rent cb15.200 faoddisns: iiy, ses case. cp. scoe! bees acd: voce, SEjOEL 
SP cae MORE: 35) Sty Sea <aghy; anea Case | mee? ets Gace 34 
« » Grazing and wild“ Samar” 2... 0... se oe 210 
Se qc SEOUNUIES ces, ove; ped nen;, SO aes bet ere nent 20 
a 4 flour mills ess ee tee See eek tee tee lowe 144 
Poeeinetyeee? ies as tase! bee, ee cons: Dobe sees ev. ors) Meas 115 








EXPENDITURE:— 
ea Sr. sce ee ees ba SEE “oem” <peme Se 
Taxes .. Shc cea, ‘een WED 


Payment to Ministry of Public Instruction... 00 ss. 8000) 
Working expenses pumping station 22.0 eee eee eee nee ABH 





and drain maintenance ,.,0 ... 0 26 eee see eee tee 805 
Potty expenses is aes) see. ak See see nae see Gas w) 
2L,151 
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Deducting the balance surplus of 1901, the surplus for 1902 is 
£1,593, which is the figure to be used in comparing actual results 
obtained with the forecast. 

The Table below gives figures for comparison:— 








Year or New Masacewest, Expenditure.|  Revelpts, Surplis. Deficit, 
£E. LE. £E, KE. 
Ist...) 19,350 15,710 = 3040 
\ 2nd...) 19.350 17,200 =a 21H 
Original forecast... ...<¢ 3rd...) 1X0 1.700 noo — 


dtn ... LOG 22.40 A150 — 
Sth ...) 19.350 23.750) 4400) — 


180...) 15,827 16,025 198 a 

{W.., 9.043 OST i — 

Actual results obtained... } oe yet ere nan a: 
1902...) 21,141 22,744 Laws — 


Estimated... ... 1903...) 21,000 28,000 7.000 — 


= SmwEFPF.30O“—OoanRe 


The year 1902 was the last of the first three-year period for which 
the lands were leased. In 1903 the leases have been renewed at higher 
figures and the rental will show a considerable increase in consequence, 
Mr. Langley estimates the receipts for 1903 at £E.28,000, which is a 
cousiderable increase on the forecast. The area rented in 1903 is 
16,700 feddans, The comparison with the original forecast of areas 
rented is given below :— 


oe 















YRrar Actually lewsedd. Forwcast, 
Peililune. Feddana. 

TRONS <xwec uses onel|' (ear S080) 
PR nau see) Sool, OES 8,000 
TOA leser cae ‘ons {g82 S000) 
TW ses, owe. ew: corel JQaee 10,000 
TIR.. nee, hee) sre ae 11.000 


\ to end of 
16,70). Pebrowry 12,000 
1005. 


LOO aaes bes .000 


The comparison with the forecast is not a just one except at the end 
of each triennial period, us the first year of the lease shows better com- 
parative results thad the third year, because the rents remain stationary 
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for the 3 years, the increase of receipts being due to the extension 
of the area leased only, and not to any improvement in the rents for 
which the land is leased. 

It will be noted in the foregoing figures that the yearly expenditure 
of maintenance is higher than the forecast. This is almost wholly due 
to the pumping having cost more than it was expected to. The follow- 
ing figures show the forecast figures and actual figures for 1902. 


——————— eee 














FPorevast, Actual for 1902, 

tate wea cS eh er Eis HESS ee. 2,000 2,012 
PUM sss ase) can: ese ifepd) weet oss 2.0) 4,234 
Maintenance of channels ... 0... we as 1,000 895 
TENGE 5S case pany, Wa ams igus) Saw: lees 5,850 5,920) 
Payment to Public Instruction... ...  ... 8,000 8,000 
POUY- @5OUSOS 200, ase cove cope cen: igae _ aD 

19,350 21141 


SS 5S SOQ 


The higher expenditure on pumping is no doubt due to the reclama- 
tion of the land going on at a more rapid rate than was estimated, so 
that it is not an unhealthy sign. 


CONCLUSION. 
STAFF. 


There were no changes in Lower Egypt during 1902 among the 
Inspectors in charge of Circles. The Officers in charge were:— 


Ist Circle... ...0 4. 4. Mr. Jd. Langley, = Inspector of Irrigation. 


BNA. ce sess) cas) wee ee MEO E.Dupiie, ye * 
GN aac Case: see lone vase: BAte Wookie -WWEUIRIDS © g " 
Delta Barrage Directorate Mr. H. G. Binlaison —,, ” 


Mr. Dupuis went on 34 months’ leave in the spring, and P. M. 
Tottenham acted for him;and continued to act for the rest of the 
year, as Mr. Dupuis, on his return from leave, was told off to act 
as Inspector General of Irrigation, Lower Egypt, and, his being relieved 
of those duties, was appointed to go on a mission to Lake Tana, on 
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which he started early in December. Mr. Tottenham has carried out 
his acting duties so efficiently, and has shown so much intelligent 
interest in them, that I consider he has fully demonstrated his eligibility 
for the post of an Inspector of Irrigation. 

Mr. Adamson acted as Inspector of the 3rd Circle during the 3 4 
months that Mr. Williams was on leave, and acquitted himself very 
creditably, 

Mr. Hurley was Resident Engineer of the Zifta Barrage; his services 
have been referred to in the body of this Report. 

Mr. Walsh and Mr. Sullivan were appointed Surveyors of Contracts 
during the year. 

There were some changes among the Chief Engineers and Bash- 
katibs, Abdul Wahab bey Zeki, Chief Engineer of South Behera, was 
retired, and Ahmed Eff. Husni was transferred from the Fayum 
Province to take his place. 

Mohamed Bey Fahmi, Chief Engineer of Gharbia, Ist Section, was 
transferred to Upper Egypt, and Ahmed Bey Hilmi transferred from 
Sharkia to take his place; Mohamed Eff. Chafik being given the charge 
of Charkia Province. 

Ibrahim Eff. Nadim, Bashkatib of the 1st Circle, and Mohamed Eff. 
Effat, Bashkatib of the 2nd Circle, were retired, 

Aly Bey Naggar, Chief Engineer, was also retired: for some time he 
has not held a Chief Engineer's post. 


R. H. BROWN 


APPENDICES. 
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APPENDIX A. 





Ansrrnact or Accounts, 1902—Ireicatios Derantrwesr, Lowen Eoyrr. 

















Ruevian Heap. Ist Circle. | 2nd Circle, Barrage. |Zifta Barrage] ToTars. 








£E. Mill.) &E. Mill. EE. Mill] €B. Mil. £8. Mill. 


Reguiar Broeer. 
Establishment. 



































Classified stoff ... ... ... ...| 9,190,905 6.859.421] 9.536.000] = — Meee 
Unclassified staff... «| 4,357.890 2.850.782] 3868858}  — rey 
Travelling charges. ... 1... ...) 2.600.655 2332. 427 658.255 — ef “ey 
Telegrams 4.00... we oes an] 253,206 159.980| 24980] — 154-30 
Dahabiyas |. 1. |. 2. 22] 274.100 995.000] 156.222) — 755.322 
Office fue and furniture ... 100.000 59981 30,000 _ A076 
Works. eer 
Irrigation improvements ... _...| 12,000,000 11,698.14] 21,478.390) = — 205.6 
iced wotacion works 2...) 6,400,004) 5 3279800]  — 21,918,892 
Maintenance and repairs... ..| 3,127,039 weTHBSTOL | — ae 
Repairs of roads... ere eee} 1,400,000 — — ony K 
Pumping stations 2... — — = ciate 
Corvée abolition works... ...| 24,500,000] § 4.499.104, — ay 
Survey ‘Nuheea.. Ree bab es _ = 881.000 
Totals, Regular Budget... ...) 66,303,795] 61,184,718) 57,602.34] 47,268419] — — | 242,859.16 
Corvée abolition... ... ...  ...| 46,000,000] 42,000,000] 26.349.370] 7,650,000) = — 121,999,370 
Agricultural Roads... ... .{ 325.001] 11,437,178 ut — 1LS18,528 
Bridges to replace fervies... ...) 2.607310| 155.435 -- — 3,762,745 
SPECIAL GRANTS BY ClAIssR 
From GENERAL Reserve. 
works... 4.0... s.:) 23,119,216] 23,601.515) 21,826.26] _- 68,546,992 
amt improvements ... ...| 31-447.267] 32.391.093 19 ABA ASD 15.1M.007 — 98,666,826 
pecial Low Nile credit... ...) 645.900] 569,772] 7.401.992 3312), — 8,655,735 
Special Low Flood credit... ,..) 133443} — 973.740] 750,000) — 1,857,183 
ehallet El Amir anne » twat — —_ 6,000,000 — — 9,000,000 
Damietta Sac as ra vee see] 4.563.093 — _- — 4.563.003 
INOW WiOlES i. occ sic ue ont _ — 2.235.195 — 2.235.195 
Zifta Barrage ss = ome — |209,081.132) 209,081.132 
Ezbit et it Reservoi oir’ ve) 5.236.256 — — —_ 5,236,256 
Bulagia Canal den, hase 227.784 = — _ 227,784 





Totals, other credits... ...[114,305.279}110,254.993] 86,042,111] 25,867.324|209,081.132} 545,650,839 





Grand Totals... ..,]180,609.074/171,539.711|143,644.345) 73,135.743)209,081.132| 778,010,005 
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APPENDIX B. 





Anstract oy Dratyace Works rx 1902. 








Re inet Earthwork. 





Name or Dnary. 





























se al Beene 
zz H Dredging. 
a 25. 
Baur et Bacan Sysrem. 
Bilbeis branch ... 2... a — 8,323 
Nizam Hanus System. 
Main Bahr Tawil ... .... 0... «| — 3,165 
Um Salameis 8 ces! a ada a — 1,086 
Srev System, 
Negiity dain’) <c, iss ise esa es] 947 
MisceLLANEOvs. 
Costof land occupied previous to 1902) — 1,530 
Boundary stones for drains... ...) — 98 
Extension of T drain at Suez... ...) — 14 


74,312] 11,842) 4,186] 4,391] 21,963 
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APPENDIX C. 


Deran. of Expespircre or Works. 






NAME OV Dats. 





EXPENDITURE. Toran. 














Drsecnirriox or Wonk. 











25. 
Bane ep Bacar System. 
Balance of cost of pipes ... 
Bilbeis syphon ... 
Bilbeis branch 27 wooden bridges ... 
Menawar syphon. 
Abn Zaabal syphon ... 
2,786 
Nizam Hanus Sysrem... 
Um Salama .., -| Transport and erection of pipes 560 
Stav Sysrem. 
13 wooden brid We 
Noghir drain <= = 
a i 
947 
Boundary stones for drains ... 98 
yt er os 4,391 


*Charged to Regular Budget, 
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APPENDIX D. 


Apsrract or Drarwace Works EXECUTED IN 1902 IN THR 2np Crncon. 





NaMeE or Diary 
O8 IRRIGATION CANNEL. 


—_——————— 


Baan Sutars System. 
BEGG MO... eve wa emis 
Pee AMA eS a OS ae. coco 
Mahit dmin(No. 1)... 0. 6. uke 


SHARKAWIA Sysrnm, 


Banawandenin .. . 6... es ae 
Biela Canal Tail Esenpe .. 2. ,, 


Baur MALLAN Syarns, 


Samatay drain (No.6) .. 2... 


Wazttta System, 


Wuaziria dmin CITY, VE a es I 
Abd Khashole drain... .. 00. 5. ss 


ABRIAMUS Systmat. 


Ariamun drain (No. BD} ow ras 


SUNDRIES. 


Vand occupied bat not patil for previous 
to 1008 


SO eS ‘Se Me", se “ge 6 


Boundary stones., 006. 0. 4, 
Kilometre marks... .. 6. 6, 5. 
Staff and gener! expenses ., ,, 


TOTAB 0. se: 00 





Length ie Earthwork, Lat seyuired 


kilometres, including dredging. | but not paid for. 


Now 
channel, 


















a3 
a3 5 Cube. Cost, Area. Cost. 
£E. Veddan. ze 
ll {2057 | laid eee rls 0 18 
a RASS Mol aso) loo 


2500)  o7der | ating — = 


fs 


| 
5 
~ 
— 


6 | O997614 | loa S14 172 


— — — — — 


b 25,204 860 — ~ 


77M) UTT Re | 2003800 | 30rETE aia 
_ 116,222 | 187,668 | 7 oO 2H 


400 O1,182 {25781 


pended 


during 102. 


These sume were nob ex 








26490 TOAATT [19,297,729 | 2nd 8 ay 











Expendi- | — Total 
ture : 
on works, a 





LE. ER, 


522.700 | 1,887,669 
85,320 229.021 
= O41 1st 


L621. 568 | 5,549 182 
150,000 150.000 


220.026 | 1,080,026 


517.710 | 3.451.600 
L000. 564 3,008 027 


B”.165 | LoT8. 806 


= 1,808,346 
= 49.150 
= 2.100 
- 3,866.344 








4,657.853 | 23,4601.515 
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APPENDIX E. 





Derau. of “Expenpirvrr or Works” Cotous or rrecepmse Tare. 


oO ————EESESESEeE__e_le_e_e_e_e=_eEeeee=SE—OCOCOGeeE—lSaRQNLLLLLL—— EEE 


Name or Drain 








on Inntaation CHANSKIL. Discntertion op Work, EXPeNbrrvne. Yorat. 
rT Me Src 
|| 1 CL. pipe for Irrigatioit,.. 1... ae TL) 
Aba Nom Drain... .. | | 2 Wooden bridges over the Drain ... | 250.740 499 TK) 
} I Wooden bridge over Sahel Canal... | stl pond 
sas ; |] 2C.1. pipes for Irrigition 00... 88.800 
Midig Desay ay aw, ns dD Wooden beds de ae ne .  BLBSO 85.320 


15 CU. L. pipes for Draitinge — ... I =i 
Bunawan Drain... ..  ... xt 17. C. 1. ipes & syphons for Irrigation | STS.200 
|] 10 Wooden bridges... cs. ee eee vee] 748.308 | 1.621.588 


Biela Canal Tail Escape ... ...] Masonry Regulator (Part Payment)... 150,000 150,000 
Samatay Drain (N“6)... ... ...] 2 Wootlen bridges 2. ee 220,026 290,026 


eae Ro eas eer briddgen sxe, sca ak oss wesg «= 948: 285 
Waziria Drain (N°7) ... se UW WOOE ose) sas eee hopes cael ELAS MT.710 


23 W.1. pipes... Fe sre Reo TA6.001 
1 Turning wooden bridge... eae) ans ee 80.000 
Masoury and pitehing 00. eee ef 6.929 1,090,364 


4 Wooden bridges 00 6.0 ee ee ae 127.434 
Abd Khashaba Drain ! 


Wooden bridges... 4.0 2. 0 6. ve of | SEIS 
Adriamin Drain (N° 8)... ... Wels DEOB bis Ysee ee: apn weet eek “ere | RRND 
Masonry & pitching .. ee aS SL BBG 650,165 





Total... ... ... £E.] 4.657.853 
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APPENDIX P, 


Assrracr or Exrexpirere os Draracr Works in 1902. 








Length in | Earthwork including 























kilomettes. dredging, Land. 
F Expeniti- 
Nauer or Drary, fl ia 3 ture Total 
=] 28 | cube Cost. ES | cost, [om works. 
A) = <2 
= ES 
len; uM in y. |k.| 2 rT = 
Mareoris Sysrem. 
Umoum Drain sy Oe Tak 6.00 | 260,125 6.234 | — = 588 6,822 
Gabbares Drain... ... ......J—! 16.500] 103.851 2,232 | — - 1,141 3,373 


Nubaria Drain... ... 4. ...J—| 13.800) 163.490 | a1s7 |] — |_| — L144 4,331 


Epxvu Sysrem, 


Khairy Drain ... 2. 2. ...J—} 19.000 54.500 1642 | — J—| — > 1,642 
Kafr Beni Helal ... 2... ..J—} 6.800 110,125 1.637 | — |-| — L198 2.8: 


=~ 


MISCRLLANEOVS, 


Works done by Railway for 


Dessunes Diversion al-]} — = — | heck P 50 
Staff and Sundries... ... ...J—} — _ — — = = 4,400 
Land payments for aiid 

tion of past years... ... Fa — — 88 [12] 1.224) 1,224 
Boundary Stones 2.0... ...J—| os _ = = — 997 





— | fs 


Totals... s.}—| 62-100} 692,021] 14,932] 88 |12! 1,994! 4071 | 95,674 
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APPENDIX G. 





Derar or ExPenprrunk ox Drateace Works. 













Name or Drary. DescuirTios op Wonk, EXPESDITURE. Toran. 
£E. 
6 Road Bridges... 2... 0 6. ee ee 
Umum Drain... ... 2.4] 3 Aqueducts 2. oe. 
Stone revetment... 
588 
; {| 9 Road Bridges 
Gabbares Drain... ... =!) | $5 Aquednete . 
1141 
j Pre pee st SE ates wer ie 
. + ueducts wuss Maen! bee! joke 
Nubaria Drain ... 4 21: Pipe Inists. .- 
3Syphons... ... 
1144 


8 Road Bridges 
10 Aqueduets .. 
= 15 Pipe Intets ... 
4 Syphons... 


Kafr Beni Halal 
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{ FROM WEST. 


SIDE 


SOUTH 


ASWAN DAM, 


REPORT ON THE NILE RESERVOIR WORKS, 1902. 


The Nile Reservoir Works comprise the following:— 

1.—A Dam and Navigation Locks and Channel at Aswan. 

2.—A Barrage and Lock at Asyut. 

3.—A Regulator and Lock at the head of the Tbrahimich Canal at 
Asyut. 


A reference to last year's report will furnish a detailed history of 
the Project and a description of the works executed during 1898, 1899, 
1900, and 1901, so that it is only necessary here to describe the 
comparatively small amount of work carried out during 1902. 


Tae Aswan Dam. 


At the commencement of 1902, there remained 69,000 cubic metres 
only of masoury to complete the whole of the Dam and Navigation 
Locks. The bulk of this was finished by the end of May, when the 
Contractors commenced to dismantle the extensive gantry on the up- 
stream side of the Dam, and clear away all debris in front of the 
sluices. By the end of June everything upstream of the sluices had 
been removed, and by the end of July the gap in the masonry at the 
east Hank was closed, and the whole of the masonry of the Dam thus 
completed, 

The erection of the sluice gates in the different groups followed 
quickly on the masonry, so that before the flood the whole of the gates 
had been erected, and their working tested. This rapid completion of 
the sluice gates was most fortunate, as it was thus possible to lower 
each gate on to the cill, and ascertain and remove any debris or ob- 
struction before the flood, an operution which would have been very 
difticult after the Hood when the filling of the Reservoir commenced. 

Un the Navigation Locks the erection of the gates, which had been 
commenced in the previous year, was completed, so that on the 2nd 
August boats were able to pass through the locks. 

A large quantity of work was done on both the southern and 
northern portions of the navigation channel, where considerable altera- 
tions had been thought advisable in the section of the channel and 
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banks. The whole of the work was completed by the end of July; the 
result has been very satisfactory. 

Engine and boiler houses for supplying hydraulic power for working 
the lock gates, and for supplying the works with water were built, and 
the machinery for the former erected. 

A new channel 20 metres wide was cut through the rocks in the 
rapids to the south of the Dam in order to improve the navigation at 
the head of the western channel. 

Preliminary works were commenced at the end of the year in 
connection with the construction of a new lock north of the Dam, 
between the existing navigation channel and Aswan town, 

The quantities of permanent work executed to the end of the year on 
all works combined were as follows:— 


Quantity executed. 










Total 











WorK. ‘ 
to end of 1901. | during wos, |? oomplete works. 
on. oM. OM, 
Excavation . -- * * * 60.370 lhe ett) TSb.810 
Masonry ee “os - * * 475.312 60.631 145,445 





The value of permanent work executed is shown below:— 


esses nnn ne 








To end of 1901, Durkug 102. To end of 1902, 
1,821,817 17840 ZOO AST 





Longitudinal Section of line of Dam showing yearly progress of 
masonry is given on plan LX. 

The total payment made to the Contractors to the end of the year 
is as follows:— 


£E. 
Aswan Dam. ... fee) ‘deel ress veel! ‘bb’ feae LeupeE DTS 
Aswan Navigation ( ‘hannel pede ANE bes feds a0: c0et TODOS 
Subsidiary Works ... Fev eke) ised peek, Som ere 18,095 


Import diities 22.0 cc. cee cee nee nee see ote nee 47,000) 
TeQuWOPK ccs “eval ase: seen eee, see: <Bes vee’ wy ce | OOD 


2,167,808 
DP a a ae re a 33, 
Total on Permanent W pi feds woe! Seuelitigee: ‘eaoh ave 2,134,808 
EMG set ae gise5e> sews Bee HEE! oe wes ekey, 290: ier 29,800 


Grand Total .. ..  ... £E.2.164,608 
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Although the works were completed before the end of the year, the 
above figures are not final, asa final payment cannot be made according 
to the specification until two months after the date of the completion 
of the works. 


A final payment has since been made, 


Filling the Reservoir. 


Owing to the low state of the river after the flood, and recognising 
the necessity of not interfering with navigation in the first year of the 
reservoir's existence, it was decided to commence filling the reservoir 
much earlier than contemplated in the original reports. 

On October 20th the filling was commenced by closing down the 
sluices in the western channel. 

A programme was prepared giving the rate of filling each day; at 
first it was somewhat difficult to regulate so as to give the levels laid 
down in the programme, but after a few days’ experience of the effect 
of working the sluices the regulation was carried ont very satisfactorily. 

Briefly the programme was as follows:— 


October 20th. Commence filling, Level of Reservoir RiL.... ... 94.80 
November Ist, 3 Pee is oo aati 97.80 
-* 15th. < 2 As a ‘a . 100.75 
December Ist. ze 3 " = = 102.78 
‘ 15th. 3 = e Speer cae; OS OD 
January Ist. Ps < 4 = te'laah vas’ ODES 
a Sth OC ® es E sy. go SAE 
s 31st, i % 5 a “A . 106,00 


The effect on the river levels was practically not felt, and navigation 
in no way suffered. 

It should be remembered that it was only on account of the excep- 
tionally low Hood that the filling of the reservoir commenced so early: 
it is certainly not advisable to repeat this programme except under 
similar conditions, 


Inauguration Ceremony. 


On the 10th December 1902, the inauguration ceremony took place 
in the presence of a distinguished and representative assembly. At 
the invitation of H. H. The Khedive, the final stone completing the 
Dam was laid by H. R. H. the Duchess of Connaught. H. H. The 
Khedive opened the sluices of the Dam, and H. R. H. The Duke of 
Connaught opened the Locks. 

At the same time orders and decorations were conferred on those 
whose labours had brought these immense works to a successful termi- 
nation, 
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Completion Report, 


According to Clause 32 of the Specification a Certificate in writing. 
under the hand of the Engineer, dated 10th December 1902, was given 
to the Minister to the effect that the works constructed by Messrs. John 
Aird & Co. were in a sound, watertight, workmanlike and useable 
condition, and that the Contractors had in the opinion of the Engineer 
reasonably fulfilled and completed their Contract. The Contractors 
were, therefore, considered to have made a complete delivery of the 
works to the Government on that date. To the credit of all con- 
cerned, the works were completed one year in advance of the contract 
time, 


Establishment. 


Mr. C. R. May was Resident Engineer throughout the year; he was 
assisted by Mr. Macdonald and a staff of Engineers and Inspectors. 

Mr. John Blue was the General Manager of the Contractors, assisted 
by Mr. Bakewell as Chief Engineer, and a large staff of Engineers and 
Inspectors, 

Mr. E. H. Tabor represented Messrs. Ransomes and Rapier; he was 
assisted by Mr. Perry and a staff of European Mechanics, 

The satisfactory completion of the works is the highest testimony to 
the success of their arduous task. 


The Philae Temples. 


In last year’s Report a detailed description was given of the method 
of underpinning the tewples on the Island of Philae. At the com- 
mencement of the year considerable progress had ulready been made, 
and the works were rapidly pushed on, so that by the middle of July 
they were all completed. 

The total expenditure from November 1901 to July 1902 was as 
follows:— 





LE, 

Underground works 0... ae sis ase aes des ace rs 2 
Surface and superstructure works... 0. 27 aa "3018 
TOs. ices cee £E.13,839 
=—_———— 


It is satisfactory to note that no subsidence whatever has taken 
place in any of the structures where underpinning was carried out; 
this is most creditable to Dr. Ball, who was in charge of the: work, 
and to Mr. Talbot, the English expert, 
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Dr. Ball has submitted an excellent report on the whole’ work; 
accompanied by several highly finished plans, which will serve as an 
interesting record of all the structures on the Philae Island. 

The general repairs to the superstructure were carried out by the 
Antiquities Department, to whom a sum of £E.2,454 was viven out 
of the original grant made by the Caisse de la Dette, 


Tue Asyvr Barrage. 


At the commencement of the year there only remained a part of the 
parapet to complete the whole of the superstructure. During January 
and the first half of February the superstructure was completed and 
the regulating gates fixed. In the middle of F ebruary regulation was 
commenced to facilitate navigation through the Lock. All the subsi- 
diary works were completed by the end of May, when the Contractors 
handed the works over to the Egyptian Government. 


The Asyut Barrage in connection with the low flood. 


The flood of 1902 ranks as one of the lowest on record, especially in 
its earliest stages. On the 15th August it was 1.30 metres below the 
lowest ever known and 2.50 metres below the average of the years 1873- 
1902. Throughout August and the early part of September the river 
levels were unprecedently bad and considerable anxiety prevailed in 
Upper Egypt regarding the irrigation of the basin lands; fortunately 
an improvement took place and on the 17th September the maximum 
gauge of 14 pies (R.L. 91.72) was reached at Aswan, or one metre 
below that of the average year. 

In Lower Egypt no anxiety was felt about the low flood thanks to 
the excellent work done by the Delta Barrages and weirs: throughout 
the food rezulation was continued, 

In Middle Egypt the low levels in the Ibrahimiyah Canal during 
August caused considerable uneasiness amongst the cultivators regard- 
ing the possibility of sowing the large area of durah crops in. the 
existing “sefi” tracts, and in the newly converted basins of the Asyut 
Province. The situation was so serious that it was decided to comple- 
tely close the new Asyut Barrage on the 15th August; the result was 
to raise the level in the Ibrahimiyah Canal 1.50 metres, which means 
converting a low Nile into a good average one. The Barrage remained 
completely closed till the 1th September, when the flood had reached 
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its maximum, and there was no further anxiety regarding the irriga- 
tion, 

It is satisfactory to note that only a few months after its completion, 
the Barrage stood this test remarkably well and rendered most 
excellent service throughout Middle Egypt, the Fayoum and West 
Gizeh Province, 

It is very difficult to accurately estimate the money value of the 
benefits pained during the flood from the construction of this Barrage; 
but it may be safely stated that the direct and indirect gain was not 
less than £E.600,000—and probably more; the cost of the Barrage and 
subsidiary works (exclusive of the cost of the Tbrahimiyah Canal 
Regulator and Lock viz: £E.150,000) was £E.720,000. Tt will, 
therefore, be seen that the works practically repaid their cost in the first 
year after their completion. 

Tn order to save Upper Egypt, especially the Keneh Province, from 
having the large area of Sharaki, which must inevitably result from 
very low floods, at least one and probably two Barrages similar to 
that of Asyut, are required for flood irrigation only; this has already 
been pointed ont in the Report of 1899, 

Apart from saving the “Sharaki” area and consequently the Govern- 
ment Revenue, these barrages would greatly improve the irrigation and 
value of large areas of basin lands in low und average floods, which 
during a cicle of bad years must undoubtedly have deteriorated: it is 


only in years of really good floods that these lands have received proper 
flood irrigation. 


TsrAuimyian Canan ReGu.ator anp Lock. 


The superstructure remaining over from the previous years was all 
completed by the end of March; the erection of the ironwork, however, 
delayed the final completion of the work until the end of June, 


Establishment. 


Mr. G.H. Stephens was Resident Engineer till the completion of the 


works; he was assisted by Mr. E. Hood and a staff of engineers and 


inspectors, Mr. McClure was the agent of the Contractors, assisted by 
Mr. McQueen and numerous staff, 

Great credit is due to all the above for the early and successful com- 
pletion of the works ove year before the contract time. 
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Sir Benjamin Baker, K.C.B., Consulting Engineer to the Egyptian 
Government, visited the Réservoir Works st Aswan and Asyut, during 


the year. He was accompanied by Sir John Aird, Baronet, Mr. Basil 
Ellis and Mr. Maleolm Aird. 


Expenditure on Reservoirs Works. 
The attached Appendix gives a statement showing the expenditure 
on the Reservoir Works in the years 1898, 1899, 1900, 1901 and 1902, 
as well as the total to the end of the vear. 


A. L. WEBB. 
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APPENDIX. 


STATEMENT SHOWING THR Exprnpitune on Resrnvom Works ro exp or 1902, 









EXPENDITURE IN 





1 1902, TOTAL, 


£ £ £ 

















Permanent Work, Aswan Dam 2TAOTH | SOT IG) = S40,.921) 298,560)2,000,457 


Retention under © meee m 39 of pe: 
cification,.. ... 


20,204 — 33,000 
















Pa pee on account of Permanent 
OTK s)- ccs! 490 


WBS11 HOAT2) 840,921) 298,560)1,967,457 


Advanced on saguereg ee orks, 





Aswan Dam .. vue 72,746] = 71,024 : 2)— 26,2125 — 
Advanced on Plant ... 33545 —56,844| —I8826)  — 
+ Materials 142.813 — 137,916) —75,058) 
“s to Messrs, Ransomes 
and Rapier 106,693) 96,748) 328,546 





Total payment on account of Aswan 


m G14,562] 274,51212,296,003 


Advanced on account of Asyut Weir 


and Loe AG024 282,740) 75,060) 870,406 


Advanced on aceount of payment 


for Land... 23,400 io) — 40,500 


Advanced on account of Import 
ies oka! ees: ‘9ha ieee, Wis 8,100 9,000) —1,249] 47,751 


Subsidiary Works 3,034 1,526 1,969) 14,845 





WORN: -o503 Eset 858,328) 350.00213,269,505 


REPORT ON THE TANZIM DEPARTMENT, 
aso2 


BY 


A. H. PERRY. 








REPORT ON THE TANZIM DEPARTMENT, 1902. 


Cairo, April 26th, 1908, 


To tHe Unper Srcrerary or STATE, 
Pustic Works DerartMenr. 
Sir, 
I have the honour to submit a Report on the various works executed 
by my Department in 1902. 
In the six years from 1896 to 1902 approximately one and a fifth 


million pounds have been spent on the construction of public buildings, 
Details are attached. 


The following Officers have done specially good work:— 


Special Works.—Messrs, Clifton, Hewat, Pastour, de Cosson, Watson. 
Tanzim.—MM. Said Bey Choucri, Schauffelle. 

Repairs.—Messrs, Chapman and Ehrlich. 

Caira Voirie.—M. Reboul. 

Waterworks and Voirie—Mr. Curtis. 

Electricity —M. Jacot des Combes. 

Gras and Cart Service.—Mr, Fitz-Patrick. 

Accounts (/fice—Habib Effendi. 


I have the honour to be, 
Sir, 
Your obedient servant, 


A. H. PERRY, 
Director General of Towns and State Buildings. 





CREDITS OPENED BY CAISSE DE LA DETTE 
roR 
CONSTRUCTIONS, COMPLETION AND GROSS REPATRS TO STATE 
BUILDINGS FROM 1896 TO 1902. 





T.—Socsoots, 
£E. Mill. 
Nasrieh School. cc. 00 cee eee see vey ove §6-80,000' 000 
Girl’s School “ Sanieh " ...0 22. 62. eee eee 19,625 000 
School of Agriculture... 0.0... ee ee oe 21,450 000 
Suitnol: GET sas, pea aa ass: ap) oan ws 18 4Gd20 ODO 
Chibin-el-Kom Sehool 4... 4. ue ee eee = 8,000 000 
Atelier Modéle, Cairo... 0.0 4.0 cc ee ee §=14,250 000 
111,050 000 


IL—Paacr ov Jusricy ann TuronaLs ix Provinces. 


Native Courts in Cairo ack |e} S46 cece Da 
Paluce of Justiee Alexandria ... 2... 2... ... 9,500) 000 
Tribunal, Mansoursh ...0 00.0... ee eee ee = 5,150) 000 
»  ChibinelKom .. wo we © 3 000 
a Ayat-Port-Said ... 0... ee eee = 7,000 000 


2 Luxor .. sis) eve, O00? 000 
——_ 127,650 000 
TiT.—Hosrirats. 
Hospital, Sohag ... 1.0.0 ce ae ee ee 4000 000 
Lunatics’ Asylum, Cairo... 1.0 1 1... 615,500 000 
Hospital Assiut:... csc. vec, és SSe!, Ses) ep, SOO 000 
oe Mintel sis isis; oct Mose Res; sic tes, +400, O00 
yy ONES AI es) Sick Se. ace. ap eee, 00) 2000 
Infectious diseases at Alexandria ... 5,000 000 
sp, AMAR Sie, eee can, Gene Hamat eaeOD, 4000 
Soyo (ROO a ocameratecand: xeon uch ehamece ee IO See 
Staff for works-at Hospitals for which the 
credits have been transferred to Sanitary 
Department (1901 and 1902)... 2.0 2. 4. ©3270 000 


61,770 000 


Carried over .. ... £E300470 000 





ie 
Brought forward... ... 2E.300470 000. 


TV.—Pouice Barracks axp Governorates, 


BR PEREKER, Ge 454 oes) oe ace tae. seerowin ROD 

RGTO NON cas, 50: iaeal, e908 9" Maas). Sex ene! OO 

8 Markaz ... see: cons 2QK000 

Police Barracks at ‘Goky, Alasandiris sig 2K 1,000 
3 Markaz 


Police Post at Darbel-Ahmar... ... .. ... 3000 
nT pee a Se ee 3,400 


: 
eSegesses 


Gavseioniis of Port-Said .,, 18.000 
V.—Putsons. 
Tantah Prison... ; . $3,952 000 
Alexandria Prison - 25,745 000 
Cairo (Manchia) Prison . 48,061 441 
Beni Souef Prison . 25,843 559 
ig Prison ... ... . . 8423 000 
Abou Zaahal Prison . gta) oki S560 det 475 000 
Lunatic prisoners at Tourah oon sas. ans sce’ 2000 000 





Vi—Posr Orricrs. 


Cairo Post Office (extension) ... 6. 6. 14,000 000 
Port-Said Post Offiee 0 10. ck ee ace ae 25,325 OO 
Alexandria Post Office | 665 000 





V1Il.—Ovsrom-Hovses, 


Tobueco Stores at Alexandria... 4... 40,040 000 
Sheds, ete., sundry works and repains + the 
Custom-Honse also to terraces, coe 


Alexandrian... ore ase BGS O00 
Sundry works at Custom Hints Suez woe, <i L937 300 


Sundry works, Custom-House, Port-Said 1,865 000 





VITL—Creprr ror Preservation or Aras Moxuments .., 


74,600 000 


39,990 000 











™ 
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Brought forward... ... £F.644,037 500 


IX.—Mvseume. 
Museum of Egyptian Antiquities vee wee J5G,521 000 
Arab Museum and Khedivial Library (an 
udditional credit of £18.5,000 has ben given 
by the Department of Public instruction 


DOM cong: ei NA 53.000 O00 
Geolovical Museum 2.00 60.0 ek cee cee eee S300 O00 


—————— 315.121 000 
X—Catno Vortex. 
New Stables, Cuiro .., ck cee cee nee 6.000 000 
Rain water drains 00. oe. cee cee ee 22.000 O00 
Road from Choubra to Rod-el-Farag ... 5.890) 000 





33,390 000 


XL—Tamwzm Orrices i rue Provinces, 
New Office at Tantah... 0. 0k. ew. 21000 OOD 
Tamzim Offices in the Provinees: Esna, Nawa 
and Kom Hamada ... 0.0.0. see ee ace 9,500 O00 





11.600 O00 
XTE.—Seypry Gross Repains to GOvVEBN- 
MENT Botenids we 13.200) 000 


. ae. wee tae 





13,200 000 


XTITL—Srypry. 
Fire Brigade Station, Cairo 
Annex Caisse de la Dette... 
Lazaret PortSaid 2. Ow... ee vee, OOD O00 
Dairy and cow-shed, Ghiveh ... 0. 0... 2,500 OK) 
Cages for animals at the Zoological varden,.. 700 000 
Office for reproduction of plans =... 4... 2,500 G00 
Khedivial Observatory, Helouan ve eee 6,000 000 
Repairs to Ras-el-Tin Palace... ... we oe §=6- 4400 000 
Repairs Legislatives Couneil’s Hall... ... ... 2,000 000 
Esbekieh latrines (transferred to Sanitary 


18,675 000 
ws ee ee 100 000 








Department)... ws ee, coe seee wes’ 1,990, 000 
50,205 000 
Total of Credit... ... £E.1,077,553 500 
——————eseee 
RECAPITU LATION, 


aK. Mill. 
soe ase 6 cap) LOS OSH B00 
oes vee ee, |= SEO OOO 
Committee for Preservation of 


a8) 30s des. Sue: -0ta vey 22S ON 


£EA,077,553 500 


oS 


Credits for works done by Tanzim... ee 

” = . Sanitary Department 
Crédits for works done by 

Arab Monuments 


tee tt. aoe 
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SPECIAL CREDITS. 


LIST OF WORKS EXECUTED FOR OTHER DEPARTMENTS AND 
AMOUNTS SPENT UP TO Sist DECEMBER 1902. 


£E. Mill. 
Aswan water:supplyiiss sxc; wes isso sve use case) coe oe OLS OS 
Boulae Printing Office « ves. wow /4,928", 000 


Tron fencing, new garden at Kas-el-Nil Pidye... ica Gee oss SOTTO 
Mohamed: Ali Schoolies. cic ces ous) aes: joes Gee! zee) ae RS, BVI 
Fire Engines in Markas ait NeSe oat MGseS cen | OB AS 
Markay Baltim at ete, creme Sool Sew cere «© 400) Sb 
Exeavation at Kom-el-Choukafa, Maxandite soe? Mavekece 86 TER 4D 
Stables Murkaz Keneh «00 ccs ses) fs ses ie cae oes «= DE DD 
Bridze upon “ge Candia an a a ee ee «= CORE BIG 
Atte Schon’ | gic seek esses eee es ae weer Fees «= OG: (880 
New Native Courts, Cuiro 2. ac. A ok ak ne ST BBP 
Custom-House Stores, Damietia 00 2.0 2 ke | 8 OU 
Cemeteries In the Provinces 2.00 66.0 cee see eee eee ee TA 
(ustom-House Stores at ‘Alesckshlven aie) Kota “Beet Gani vere 71 WG 
Princes Block at Rasel-Tin Palace 2.0 0. eee ee OT 
Plave of Messayeries, Suez 00. see eee cee vee ree tee W 055 


Latrines at Chihin-el-Kom =... ... oa3 33 122 
Amount kept a5 caution for works at Miiseats Sineltins oe 4G 52 


Land for construction of a Tribunal at Faceous -~ o. we BIg 
AYATS WERNGERE xcs - ape) ace: spre besl sin) serh pen] ad: casa TG OO 
DRee aE BON SUOT cose, ans: ved Goes eo. “wad cede), See) ‘ens 13) ou 
Police Station, Pyramids... vce cei es, ese ens eee) cass 42 7") 
Paving Mudirieh Ghurhieh veass, paniees cen: ave we | Re) GD 
Furniture Mansour Palawe 20.0 44.0 ese eee see eee eee | TY OBS 
Police Btation- Barred: sic) ese pve: sos. Cece ciace- oxes eve «= ES ENO 


Total 2. 54. 4, £823,533: 370 


CHIBNF INSPECTION, SPECIAL BUILDINGS, LOWER EGYPT. 





List A.—WokeKs TAKEN OVER DEFINITELY DURING 1902. 














: 2 
5 i g i! Naur oy Cowrmacron. 
: : Nawit ow Wome. = : 5 : 25 i 
6 3 Z z ge = 
a | zh. | 25. 
A. | General, 
1 Egyptian Museum .. ..] 4-9-1901 | 218,003 [180,220 | Garozeo & Zatfrani. 
2 Geological Mascnom ., ..) 27-5-1901 4,500 4,101 | N. Marciano, 
E} Lady Cromer Memorial ..] 234-1901 4070 | 2,683 | A, Tréhaki. 
B. Customer. 
1 Alexaniria Shed...) ..] 25-7-1901 3.050 2.693 | Padova, L. Rolin & Co, 
Cc Sustior, 
1 Shebin Pack Kom Sunmary 
- Pes Law Court. so. ee] 5-7-1900) 8490 | 3296 | Ali Badoul. 
| Cairo Post Office additions) 1-7-1901 | 12100 | 11,550 | Guétin & Charvant. 
E. | Senitary, 
1 New Pavilion Alexundria 


Hospital .. 1.0 ce 44} 2044-1001 4,000 3,717 | A. Tréhaki. 





240.705 | 217,270 








* This ture does not include the cost of the following items;— 
3 Competition designs, 


Commemoration Medals. 

Fees, oto. 

Expropriation of British W. 0. peaperty. 
D etecee for interruption of work. 

Conveyance of collection from Ghixeh. 


NOTES ON LIST |. 


WORKS TAKEN OVER FINALLY IN 1902. 


Of the seven works mentioned in this list there is little to be said ; 
few repairs of any importance were required when the buildings were 
definitely taken over after the year’s guarantee, 

In the Eyyptian Museum, the enormous area (M? 2,500), of glass 
covered skylights mukes the building very hot in summer and is a 
constant source of anxiety daring the rainy months. 

The surnmer heat cracks the paint and putty, and when the rain 


comes it is liable to find its way through these cracks. Tam in fayour 
of replacing all the glass-covered skylights by ferro-concrete roofs, and 


raising the sides to give sufficient light, This would make them similar 
to some already existing which are quite satisfactory. At present there 
is too much light and it is diffieult to regulate it. 

Tu laying out the Museam garden last October, it was found that the 


sodium chloride in the soil had eaten away the copper of the lightning 
conductors whieh had been fitted in August 1901 ; these were replaced 


and protected with asphalt. 

The Alerandria Custom Shed has viven some trouble through the 
corrugated iron roof leaking. The contractors are repairing this. 

The Cairo Post Office foundations which were constructed in ferro- 
concrete have been entirely successful; the building has stood for 
IS months without the slightest settlement having taken place in spite 
of the extremely bad ground on whieh it is founded. 

The cheapness and efficiency of this class of foundation for heavy 
buildings on treacherous soil will doubtless lead to its extensive adoption 
in this country. 
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NOTES ON LIST 3B. 


WoRKS COMPLETED DURING 1902 oR STILL IN ‘coURSE oF ConsTRUCTION, 





A.—General. 


(1—5) Complementary Works Egyptian Museum. 


Besides the Director General's house, the workshops, boundary wall 
and Police Quarters, these works comprise a house and office for the 
Secretary General, a monument and a statue for Mariette Pasha’s Tomb, 
and a quantity of small works in connection with the main building, 
including painting of the exhibition rooms, construction of partitions, 
iron grilles, water closets, a lift, electric fire alarms, ete. 

All these are finished with the exception of the Secretary General’s 
house. This was not begun until after the opening of the Museum in 
November ; it is now making satisfactory progress and should be 


finished by the end of July. 


(6) Arab Museum and Khedivial Library. 


This building which covers an area of nearly 4,000 M? consists of a 
basement and ground floor, for the Arab Museum, and a 1st floor and 
mezzanine for the Khedivial Library. The Museum has an area of 
over 1,900 M* (including corridors) for exhibition purposes and 4 rooms 
for the staff as well as the basement for workshops, 

The Library, which has a separate entrance and staircase, consists 
of two large rooms for the storage of books, a large reading room for 
Europeans and a smaller one for natives, and 20 other rooms for ma- 
nuscripts, maps, and for the use of the staff, 

The work of the last 12 months has consisted chiefly in plastering, 
joinery, staircases and laying floors. Cement was specified for the 
greater part of the floors, but in order to obtain ornamental flooring 
at the same cost, the Kandarakis system of mosaic pavement was 
adopted after tests of an apparently satisfactory nature, After the 
mosaic had been laid for some weeks chemical action set in causing it 
to swell and crack to such an extent that all the floors so paved had 
to be demolished and relaid in cement as originally specified, 
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The same material was used for the balustrade of the Library stair- 
case, but when the work was almost finished, it failed in the same way 
as the floors and had to be refused. It is now being replaced by 
ordinary imitation marble which should be finished by the end of 
February. 

The entire cost of reconstructing the floors and balustrade executed 
in the Kandarakis system is borne by the contractor, but the delay 
caused by doing so much work twice over is regrettable. 

The Arab Museum was handed over to the Wakfs Administration 
at the beginning of November, and the collection is now being trans- 
ferred from the old building. The Khedivial Library, though complete 
with the exception of the staircase, will probably not be opened to the 
publie till the glazed steel dustproof bookcases, which are to be ordered 
from Europe, have arrived. 

Tenders were invited for these bookcases, which are to contain 
50,000 volumes, in July last, with the result that nine offers, two English 
and seven Continental, were received, None of these were entirely satis- 
factory, the prices quoted being in every case above our estimate, The 
most favourable tenders were respectively from Messrs. Panzer, Tresor, 
and Lipman, all of Germany. These firms have since been invited to 
(quote for an installation slightly modified with a view to reducing the 
cost, sample bookeases are to be sent with their tenders, 

As soon as these tenders are received, the order will be placed with 
one of the three and the work will, it is hoped, be finished in a year. 

The cost of the installation, which, besides the bookcases, is to include 
44 steel, glazed show cases for the exhibition of manuscripts, will be 
about £E.8,000, 

lt seems that closed bookcases are not in general use in large libraries, 
open shelves being substituted. In consideration of the prevalence of 
dust in Egypt these were not considered sufficient. It is for this reason 
that the order has taken some time to place and that sample cases were 
insisted on, 


(7) Supplementary Works, Arab Museum. 


A credit of £E1,300 was sanctioned for these works, the largest item 
of which is a pavement in cement tiles round the entire building 
costing £1,600, 

This is now finished with the exception of a small portion at the 
South end which will be completed as soon as the proposed garden at 
that point is made, 
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The remainder of the £E.1,300 has heen spent on the construction 
of partitions, doors, extra water-closets, lavatories, and similar small 
alterations and additions to the interior of the building to snit the 
requirements of the two services by which it is to be occupied, 

This sum would have been very much larger had all the somewhat 
extravagant demands of these services been carried out. 


(9) Tanta Tanzim Office. 


The Tanta Tanzim Office was taken over last June, nearly 6 months 
after the contract date. 

This delay was to a great extent dae to the difficulty of wetting 
materials delivered by the Railway Administration ; but the contractor 
is also to blame and was fined £1.34. 

The building provides offices for the Director of Works, Chief 
Engineer, and other Engineers and clerks, on the ground floor, with 
inspection rooms on the Ist floor, 


(40) Model Workshop, Boulae. 


This work was completed by Mr. Tréhaki in the middle of October, 
5 months before the contract date. 

The building which covers an area of 2,650 sqtmre metres, is one 
storey high and consists of an erecting and fitting shop M*® 420, with 
an engine room M? 66, attached ; brass and tin workers’ shops M*75; 
leather workers, M* 145, carpenters and cabinet makers, M’300; couch 
builders M? 125 and painters M7180. The remainder of the space is 
occupied by lecture rooms for the a 
and offices, 

The full establishment will consist of 100 artisans and 300 appren- 
tices. In view of the probable growth of the institution the foundations 
and roof have been designed to allow of an additional storey being built. 

The iron windows and entrance gates for the building were supplied 
by Messrs, Critall, of Braintree, England, and are mach more suitable 
than the wooden ones originally specified. 


pprentices, the necessary stores 


5.—Customs. 
(1) 9 New sheds on Alexandria (duay. 


These sheds, a description of which was given in my last year’s 
Report, were finished last July. The upper portions of three of them 
have since heen fitted with corrugated iron curtains and rolling doors as 


— 43 — 


a partial protection against driving rain, and a fourth has been entirely 
closed in with fixed sides. 


(2) Addition to Alexandria Tobacco Stores. 


The floors, roof and weight-carrying portions of the walls of this 
building were constructed in ferro-concrete. In order to avoid, as far 
as possible, fluctuations of temperature in the store, the roof was made 
doable, with a closed air space between the two portions. 

The work which was begun in August 1901 was put under 
Mr. Ehrlich’s direction last April and subsequently completed by him. 


('—Interior, 
(1) Cairo Central Fire Station. 


The foundation originally specified for this building was a general 
bed of homra concrete 1 metre thick, but after excavating to a depth of 
2 metres the ground was found to be honeycombed with old sewers and 
wells. It therefore became necessary to provide some very much 
stronger foundation, and after due consideration it was decided to adopt 
Messrs. Guetin & Charvaut’s system of ferro-concrete, which had re- 
cently been used with such satisfactory results for the Cairo Post Office 
which adjoins the Fire Station. 

The ground was accordingly levelled off at a depth of 2 metres, 
rammed and watered, the old wells having been previously cleared and 
filled with sand, The surface was then covered with a general bed of 
hydraulic lime concrete 25 centimetres thick. Next came a layer of 
sand 80 centimetres thick surrounded by a revetment wall to prevent its 
being: forced out laterally; and finally, resting on the sand, the ferro 
concrete, The disposition of the latter was almost indentical with that 
used for the Cairo Post Office and described in detail last year. 

Messrs, Guétin & Charvaut completed these foundations in November 
last; the elevation masonry, for which Mr. G.Garozzo is the contractor, 
was begun almost immediately and is now progressing satisfactorily. 


(2) Completion of Governorat Port-Said, 


The ground floor of this building, which consists of a central block 
and two wings, is for the Government offices; the Ist floor will be the 
residence of the Governor General. 
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The West wing was built in 1899 and the remainder, which was 
begun in August 1901, is nearly completed, 

For the rubble masonry, Old Cairo stone was specified, but the canal 
transport was found to cause so much delay, that the contractor was 
allowed to continue the building with Mex stone brought by sea from 
Alexandria. Artificial stone (see Appendix IL) was also employed in 
the construction with satisfactory results. 

The building would have been finished sooner but for the very 
frequent changes made during the progress of the work at the request 
of the Governor General. 


(3) Police Barracks, Nawa. 


This building is of the same type as the other “ Merkazes” lately 


» constructed in the provinces. 


It has stabling for 10 horses. It was begun in October 1901 and 
handed over to the Ministry of Interior last July. 

Here again railway transport was the cause of considerable delay and 
inconvenience, the quantity of trucks available for the conveyance of 
materials being as usual entirely inadequate. 

The contractor, Ali Badawi, is the only native who has undertaken 
work for this Inspection for the past 3 years, and it is satisfactory to 
note that his work compares favorably with that of the European firms 
with which we have to deal. 


(4) Police Barracks, Kom-Hamada. 


This village is so inconveniently situated that there has been consi- 
derable difficulty in finding a contractor to undertake the work at a 
reasonable price. It was, in fact, only after two adjudications that the 
building was eventually intrusted to Messrs. Boyer & Parizot, whose 
tender, though high, was the most favourable received, 


Work was begun in October last. The building should be finished in 
May 1903. 


P).—Justice. 
(1) Port-Said Summary Law Court. 


This building was begun in December 1901 and finished just a year 
later. 

As in the case of the Governorat, artificial stone has been introduced 
into the construction, being used for the main cornice and the deco- 
rations round the principal entrance. 

The high boundary wall specified round the building has been 
replaced by an iron railing carried by a low wall, with artificial stone 
coping. 

The bulk of the masonry is in Mex rubble stone and for the mortar 
and plaster, Theil hydraulic lime has been exclusively used, the ordinary 
lime of the country being unsuitable so near the sea. 


(2) Native Court of Appeal, Cairo (Archives). 


This building consists of only one floor. Besides the offices of the 
Native Court of Appeal, it contains two rooms for the registration of 
prisoners on the Anthropometrical system. 

The building was handed over in August. 

As is frequently the case with low buildings in a city, complaints 
were made by the neighbours of the smell from the cesspit ventilator. 
The late Governor of Cairo arranged with one of the complainants for 
permission to run the pipe up his building which was considerably 
higher on the opposite side of the road. This gave satisfaction until 
the man died. His heirs have now brought an action to compel us to 
* remove the pipe. 


(3) Native Court of Appeal Cairo (Improvements). 


The “Improvements ” consist of painting and distempering through- 
out the interior of the building, cement plaster round the bases of 
columns and pilasters, the extension of the east baleony, and sun shut- 
ters for the court rooms and consulting rooms. 

Much has been written, and said, about these last; several kinds of 
blinds and shutters were suggested and tried, and several high autho- 
rities consulted before a definite decision was arrived at. 

I believe the shutters eventually chosen cause as much satisfaction | 
to the judges as disfigurement to the building. 
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E.—Posts. 
(1) Post Office, Port-Said. 


The ground floor of this building is used as a Post Office, and 
over part of this is a first floor which will be used as a residence for 
the Director. 

Several changes have been made in the building since its commence- 
ment, the chief of these being the suppression of half the first Hoor, 
and the introduction of artificial stone, whieh has been used for the 
plinth, principal facade, pillars, cornices and mouldings. 

The building is nearing completion and will probably be handed over 
to the Post Office Authorities in April 1903. 


/’.—Education. 
(1) Sanieh School. 


The contract for this building was signed in September 1901, but 
owing to the extremely bad nature of the ground and the consequent 
necessity of modifying the entire project for the foundations, a start 
was not made with the concrete until last Angust. 

The new foundations are on the Hennebique systern of “ béton armé” 
lying on a general bed of hydraulic lime conerete. The whole is 
designed in such-a way as to limit the maximum load on the ground 
to 700 grammes per square centimetre. 

For these modifications a further sum of £E.4,500 has been alloted 
in addition to the original eredit of £E.32,000. 

The Ministry of Public Instruction have recently asked for various 
alterations and additions estimated at £14,000 of which the chief 
items are a house for the lady teachers, and a boundary wall to enclose 
the land added to the site since the original project was made. This 
sum has not vet been sanctioned, 

The work is now well above ground level and is progressing rapidly; 
it will, T hope, be finished in June 1904, 


(2) School of Law. 


As in the case of the Sanieh School and of the Fire Station the 
ground! here is exceptionally difficult for foundations, 


The site was formerly occupied by native habitations, ‘These were 
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pulled down at the time of the construction of Abdin Palace, the 
debris being used to raise the level of the ground, 

The result is a layer of badly packed rubbish lying on wells, sewers 
and cesspits. 

After excavating to the required level, the ground was thoroughly 
flooded to settle it and show the positions of the wells, etc. When these 
latter had been carefully filled wp, aud the whole foundation surface 
levelled off, a bed of dry concrete metal, 20 centimetres thick, was 
rammed, or almost hammered, into the sil, so as to form a more or 
less solid base on which to lay the general bed of hydraulic lime concrete 
1 } metres thick. 

The difficulties connected with these foundations caused considerable 
delay, but once started, the work has advanced quickly and the 
Inasonry is now 6 to 7 metres above ground level. 


(3) Shibin-EL-Kom School, 


This building was begun last February, and should be finished 
early this year (1903). 

Since the signing of the original contract which only embraced the 
actual school, the Ministry of Public Instruction have asked for various 
supplementary works such as a kitchen, dining hall, prayer room, 
house for the Director, ete. 

The necessary funds for the kitchen and dining hall (£E.2,200) 
have been found from economies on the credit for the school. The 
remainder of the works asked for have been put aside owing to lack 
of funds though the plans for their execution are ready, 


(4) Five Rooms for Abbas School. 


These rooms which are for the accommodation of new school- 
mistresses, were asked for late in the year and had to be completed 
before the beginning of October. 

Mr, Annigoni undertook to finish the work in a month, and great 
credit is due to his partner Mr. Zaffrani who completed the contract up 
to time after Mr. Annigoni’s death from cholera. 

We have lost one of our best contractors in Mr. Annigoni; he was 
honest, energetic, and full of resource. 
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(—Prisons. uF 


As the list shows, work to the value of £F.23,015 has been executed 
at the Manshia, Alexandria, Tantah and Zagazig Prisons during the 
year under the general supervision of this Inspection. 


PROJECTS OFFICE. 


Until this year, all projects for works earried out by the different 
branches’ of the Buildings Department were prepared by the Central 
Architects’ Office under Manesealco Bey, 

Under this system the Inspectors failed to keep sufficrent touch with 
the Architects’ Office so as to avoid changes in the designs during 
construction. The preparation of the new drawings embodying these 
changes could not be exeented with sufficient promptitude to avoid in 
some cases prejudicial delay. : 

This is natural, seeing that the Architects’ Office was occupied with - 

much other work which was not laid aside in order to hurry on the 
changes. Owing to the transfer the Executive Department can now 
avoid these delays and thus escape the risk of claims for “ frais géné- 
raux “ which some contractors are so ready to make, 
_ For works in progress this advantage has been amply exemplified 
in the case of the Model Workshop. The elevations were entirely 
changed after the commencement of the works, but though this change 
entailed many new designs there was no delay in the completion of the 
works although the contract time was very short. 

OF the main object of the new system, however, it is early to speak 
as we are only just putting into execution the projects which have been , 
prepared in 1902. The Inspectors feel convinced, however, that the = 
result will fully prove the benefits of the new system, and will obviate 
those changes during construction which give opportunity to the con- 
tractors to make exorbitant claims. : 
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This Office began the projects for 1903 on the Ist of March with 
the following staff transferred from the Central Office. 


1 Architect. 
4 Architect’s draughtsmen. 
2 Engineers. 
4 Trivers, 
il 


Three of these can be relied on for original work; the capabilities 
of the remainder are limited to the making of detail drawing, modifying 
type plans, and tracing. 

With this staff the office has turned out working drawings for 18 
buildings under construction, including the Law School, Sanieh School 
and Fire Station, for each of which foundations were entirely remodelled. 
Projects for the following buildings to be constructed in 1903 were also 
prepared :— 


1—Nasrieh School (additions). 
2—Benha ” 
3.—School of “Arts et Métiers,” 
4.—Shebin-el-Kom School. 
5.—-Abbas School (new works). 
6.—Kasr-el-Nonzha School (alterations). 
7.—Police Station, Delingat. 
8— ., - El Att. 
9— .. Barracks, Tantah. 
lWW.— , = Bilbeis. : 
11.—Moudirieh, Zagazig. 
12.—Custom Shed, Damietta. 
13.—Post Office, Shebin-El-Kom. 
14.—Ports and Lights Office, Port Tewtik. 
15,—Mixed Courts, Cairo (Annex). 
16.—-Summary Court, Benha. 
17.— x +  Tantah (repairs). 
18.—Tanzim Office, Port-Said. 
19,—Seeretary General's House, Egyptian Musenm. 
20),—Annexes ‘a ‘s 


The total number of drawings completed between the first of March, 
und the Sist of December was 589 and the number of copies prin- 


ted 4,000, 
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During the sume period, the estimating staff which consists of: 
1 Chief estimator. 
2 Quantity Clerks. 
2 Clerks. 
1 Translator, 
49 Schedules of prices, containing in all 1864 art. 
tis Abridged ” cs] 2 39 2554 
G38 Details of quantities a a 
23 General specifications, 
36 Schedules of ironwork. 


The value of work paid for during the year was £E.135,881—or 


deducting for comparison the amount spent on Prisons, which was not 
given in last year's report, £E112,866—as against £6.91.505 in 1901, 
This represents an increase of 23% of work although the expen- 


diture of the Egyptian Museum has been small as compared with 1901. 
The only increase in the staff to meet this accession of work has 


been one English architect, Mr. M. A. Slater, andl one native clerk. 


Mr. Slater has had a good deal of experience in England which he is 
applying very usefully here. 
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APPENDIX Il. 


ARTIFICIAL STONE. 


The artificial stone manufactured by Mr. Guetin & Charvaut was 
used at the Port-Said Post Office, Gouvernorat, and Summary Law 
Court. . 


The proportions used in the mixture were:— 


1 metre cube of sand. 
150 kilogrammes of hydraulic lime 
150 = .. Portland cement, 
where the material was subjected to heavy loads, the quantity of 
cement was increased to 175 kilogrammes, 
The prime cost was estimated £E1.600 per metre cube. 
or including laying 3) a = . 
The artificial stove is manufactured in wooden moulds to the form 
required and afterwards laid in the same way as ordinary ashlar. 
Oceasionally it is made in position. 


The following points are of importance:— 


‘1.—That the sand be thoroughly washed so as to remove all salt, 


before being used; 

2.—That as little water as possible be employed in mixing; 

3.—That the blocks be laid in the same way they are manufactured, 
that is, with the rammed layers horizontal. 
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SPECIAL WORKS INSPECTION, UPPER EGYPT. 


Senoot or Agricuuture AND REPEcToRY. 


The building as completed is for 80 pupils. It covers an area of School of 
2461 m’* and cost £E.5.91 per m*, It contains on the groond floor 
the class rooms, chemical, physical and botanical laboratories, reading 
room, museum, dark room and drawing office; in all 26 rooms, 

The first Hoor contains the dormitories, infirmary, bath rooms, ete., 
in all 9 rooms exclusive of bath rooms and lavatories. The doors are 


all fitted with English locks, the doors being specially designed for these. 


This forms an annex to the School of Agriculture and contains Refectory, 
dining room for 80 pupils, dinmg room for native staff, kitchen, 
scullery, fitters’ room, laundry, store room and lamp room, ete; in all 
10 rooms. It occupies an area of 656 m® and cost £E.3.66 per 
square metre. 

These two buildings, in one contract, were completed 9 months 
before contract time. English locks are fitted to all doors. 


Principal's House. 


This building contains on the ground floor dining room, drawing 
room, study, kitchen and store room. On the first floor there are 3 
bedrooms, store room, bath room, ete. English locks throughout. The 
house oceupies an area of 270 m* and cost £E. 7.42 for square metre, 

This contract was completed 43 days before contract time. 

The actual cost is:— 


- £E. Mill. 
Paid from Caisse Credit... cee. aes 1,815 582 


» by Public Instruetion Ministry for verandahs 2. 1) 198 900 
_» repairs budget drainage and hot and cold water supply. 59 706 
EROMGER soe ns roves, ges yess aS Mas liess haga) SEE Ge, oe 1 400 


Total... 2... £E.2,004 588 


—_—_—_—_= 
AGricuLtrurat Scwoor. 
Teachers’ Quarters. 


This building was designed for the accommodation of seven teachers. 
It contains on the ground floor: sitting room, mess room, kitchen and 


| 


ge te a 
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stores with ample verandahs, On the first floor there are 7 bedrooms, 
2 bath rooms, 2 water closets and 2 store rooms. The inner hall which 
contains the staircase and gallery is lighted and ventilated by a skylight 
on the terrace, 6 metres by 2 metres. All doors are fitted with English 
locks. 

The building occupies an area of 379 metres square and cost £E.8.24 
per square metre of ground occupied. 


Nore —The Cuisse de la Dette granted a credit of €E.22,000, for the School of Agriculture 
Refectory, Principal's House nnd Teachers’ Quarters. 


The total cost is as follows:— 


£E. Mill. 
The School of sae caleare sc Refectory 2.0.0.0 1.0 4. 17,056 493 
Principal's House ... sii ee jos tex: MO Soe 
Teachers’ Quarters ...0 6.2 see wee SS aneus Seni SU OLE ee TS 


Total... ... .. £B.21,997 373 


Aswan Water Surety. 


The reservoir, pumping station and pipe mains were completed and 
the reservoir filled on the Ist April. 
The detailed cost to date has been:— 


£E. Mill. 
Engine pump and pipe mains, eto... eee ee tee aes 2001 659 
Reservoir... er ee re ei 
Pumping station, ‘building « Of aan Sus) seve \OkEu.0eS Ou DUE 
Room for engineer and stone rev ekment's. cis. ass wai aed 4 St 
Sundry works ses cee see see nee tee nee nee tee nee 1 702 


BerhiessHIMNGD!s,; ace. isos ior: sev ses lovts sim ieee esol 68s 135 000 
Total... o. 2... £8.3135 768 











Engine, Pump and Pumping Station,—The engine is a Tangye’s 
petroleum oil engine of 10 B.H.P, working a belt-driven geared hori- 
zontal pamp of 12-inch stroke and 7-inch working barrel. Revolutions 
42 to 44 per minute with a consumption of 0,52 litres of petroleum 
per H.P. per hour. The suction and delivery pipes are 6 inches in 
diameter. 36 m* of water can be raised per hour from the river to the 
reservoir. The reservoir can therefore be filled in 3 hours’ pumping. 
The distance from the river to the reservoir is 459 metres and the 
suction lift at low Nile is 8.66 metres. The water is delivered into 
the reservoir at a height of 32 metres from the centre line of pump. 
The distance from the pump to reservoir is 409 metres. 

The lowest level of the river is R.L. 84.08 and the highest flood is 
R.L. 94.15. The centre line of the pump is 3.51 below H.F.L. 


eS. Se 
a 


=— 7 = 


The 6-inch main delivery of « total length of 2,173 metres from the 
resevoir is carried down the slope of the hill, passes the back entrance 
gate of the Cataract Hotel, where a branch is taken off for the hotel 
water supply, runs across the railway line into the town and slong 
the river front as far as the north end of the town. The Grand Hotel, 
mudiriyah, Government school and fountains are supplied and 22 
buildings are now taking water from the main, The streets are watered 
by five hydrants and the inhabitants can take their supply from taps 
fixed at intervals on the main pipe. 

The pumping station is a building 9 x 4 metres. It is built of 
granite rubble with brick facings and contains a room for the engineer 
in charge of the pumping station. A dwelling house for the engineer 
and his family is absolutely required and should be built at once. 

The reservoir is built in brickwork and rubble masonry and has a 
capacity of 100m" when full. It is covered in with a vaulted brick 
roof and has « gauge room adjoining. 

A contract was made with M. Pagnon for the water supply to the 
Cataract and Grand Hotels. He pays £E.150 for 1 maximum of 
7,500 m* per annum. The contract is for 10 years and after this period 
may be renewed on the same terms. Should the quantity supplied 
per annum exceed 7,500 m* per annum he will pay 15 mill. per m* 
for the extra quantity supplied. The meter is to be checked monthly 
conjointly by the Government Engineer and the Hotel proprietor. 

£F. Mill, 
In addition tothe 00. o. 150 000 


paid by M. Pagnon per annum, the amonnt paid by 
the inhabitants of Aswan amounts to per annum ... 135 120 


(Population 13,005) Total earnings ... ...£6.285 120 


These earnings might be considerably increased by an extension of 
the pipes in the town, 

At Kena the earnings amount to £E.14.500 mill. per month or at the 
rate of LEAT4 per annum. Payment for water at Kena was stopped 
at the end of September and the inhabitants pay nothing. 

The population of Kena is 27,478. 


Best Sure Markaz anp Porice Barracks. 


This building is constructed on the type for Mudiriyah towns. 
It contains special stallion stabling and a fire engine station of the 
standard design. 
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Eswa Markaz AND Portce BARRACKS. 


This is the first district Markaz built from the type approved by the 
Adviser to the Ministry of the Interior and the Inspector General of 
Prisons. 

These Markaz buildings are now fitted up with the new type of 
mangers approved by the Chief Veterinury Inspector. 


Ayat Summary Tripunan. 


A summary tribunal was built at Ayat for the Ministry of Justice. 
It is of the type adopted for Egypt by the Commission appointed in 
June 1899, 

In the Judicial adviser’s report for 1899 he says, “ At Suhay a new 
“court house is in course of construction and will be opened this year. 
“Tt has peen built upon a model which is far superior to the previous 
“ones, and this pattern should be adopted for all the summary courts 
“hereafter to be erected.” 

The area oceupied by this building is 638 m* and the cost has been 

1.5.20 per square metre of ground occupied, Suhag Tribunal, built 
in 1900, cost £E.4.63 per square metre. 


Zootocicat GARDENS, GIZEH. 
Tropical Louse. 


The building consists of a room 10 x 5 metres with double roof, 
porches with double swing doors, boiler room, room for attendant and 
verandahs. There are 2 ventilators each | metre in diameter at the 
gable ends having « hit and miss arrangement worked from inside by 
a long arm so as to regulate the temperature. The heating apparatus 
consists of a cottage boiler in the basement room and 7 patent hot- 
water radiators. The maximum heat is 140° with » minimum coal 
consumption. The minimum temperature required is about 70, 

The total cost is as follows :— 

£E. Mill. 


TMM Groce penmeht coatt cura esatlttt ses nies nas wRELATTS 461 085 
Hot-water apparatus... aes TMi See lobe ese, aw, a OBR 
ee plate with inseription .. dist tae vee, feo: Sas 5 200 

Colouring walls ... i Ser twee say ese Yous, He 3 430 


Painting pipes fee: ‘Ie Sere Lene! eee 6 000 
Cases for animals and. reptiles... Sit! 60 kk eee a 101 600 
Total ... ... ... £E.701 228 


The cost per square metre exclusive of cases and hot-water supply 
is £E. 5 per square metre, The house occupies an area of 96 m’. 


Srasies, Markaz AND Porice Barracks, Kena. 


New stabling only was provided here for 14 horses. This stable 
will form part of the new Markaz and Police Barracks when money is 
available. 

The new type of manger has been adopted, For the first time, 1 
think, in Egypt has the Staffordshire blue brick been introduced for 
stable flooring, asphalt having proved unsatisfactory south of Cairo. 

These are laid on hydraulic conerete and jointed with Portland 
cement mortar. The cost per 1000 ex-Alexandria is £.10.7s.6¢. against 
natural asphalt briquettes costing £.5.10s.0d. per 1000 in Cairo, The 
cost per sqtare metre including concrete bed, was, at Kena £E.0.645 
against natural asphalt briquettes which cost £E.0.470 per square metre. 

The area oceupied by this building is 183 m? and the cost per square 
metre is £E.3.210. 

In addition to the stables, a fire engine room was built of the 
standard type. This will also form part of the new Markaz when 
built. There are now 10 of these fire-engine stations in Upper Egypt. 
A great many more are still required. 


Bears’ House, ZooLogican GarpENs. 


This building has been entirely remodelled from sketches supplied 
by the Direetor of the Gardens. 


MAINTENANCE OF GovERNMENT BuInpINGs. 


Out of 176 Government buildings in the Provinces of Gizeh, Beni- 
Suef, Fayum, Minieh, Assiut, Girga, Kena and Aswan, 92 have been 
repaired at a cost of £E4,941. A sum of £E.600, was given to the 
Ministry of the Interior to repair 30 of their Markaz and police posts 
by village Inbour under the orders of the Mamour, These are built in 
mud brick and are of inferior construction generally. 

Extensive repairs were done at the Mudiriyah, Aswan; similar repairs 
were done at the Mudir’s house, Sahay, and Edfu School. These old 
Mudliriyah buildings, Markaz, Police barracks and schools are in a most 
deplorable condition. Assiut is the principal town and it has the most 
dilapidated Mudiriyah in Upper Egypt. I regret that money cannot 
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yet be found to build the new Mudiriyah, The contract plans were 
prepared in 1896. Assiut contains also the worst Markaz and Police 
barracks in Upper Egypt. 

I attach a list (sheet C.) of the repairs executed with their respective 
cost during the year under review; and also a list (sheet D.) of repairs 
in progress at the end of the year, which will be paid for in 1903. 

I also uttach a list (comparative) E. showing the repairs and their 
cost in 7 provinces in 1900 and 8 provinces in 1901 and 1902, 


Ansrract, 





















. Number 
PROVINCES. of panine: of Buildings Cuat of repairs. 
repaired. 


EstaBiisHMeNt Reparrs. 


Ist Section Tanzim Beni-Suef and 2nd Section Tanzim Suhag. 


The supervision of repairs in Upper Egypt is divided between two 
Chief Engineers and their assistants, The Chief Engineer at Beni- 
Suef takes the Provinces of Beni-Suef, Fayum and Minieh; and the 
Chief Engineer at Suhag takes the Provinces of Assiut, Girga, Kena 
and Aswan. Grizeh is worked by a special Engineer in the Office of 
the Inspector. 


Tanzim (Mupimiyan) Encineers. 


There are eight of these for the most part inefficient engineers in 
Upper Egypt. They are attached to the Mudirs of their respective 
provinees, and are to u certain extent under my orders, 

I would recommend that a qualified surveyor from the Survey De- 
partment should go round these Mudiriyahs occasionally and teach them 
surveying as it should be done. The present work is very inaceurute. 


Scuoo. Buripre. 


The school which Mr. Hewat designed and built at Esna in the year 
1900 was very carefully studied in every detuil, The dual system of 
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teaching, as required by the Ministry of Public Instruction was adopted. 
The floor area and cubic area per pupil, ventilation and all the latest 
improvements in school designed were considered. It may be described 
as on the corridor type. This is the normal type adopted in France and 
Germany. It is convenient, less expensive and preferable to the English 
type with a large central hall. The Public Instruction have expressed 
their satisfaction with the building. 

The Assiut, Fayum and Beni-Suef schools are all designed on the 
same type, but have been greatly enlarged to meet the requirements of 
the Ministry of Public Instruction in large towns. 

For the School of Agriculture the Public Instruction required open 
dormitories, and for the Polytechnic School open cubicles. 


LIST OF THE STATE BUILDINGS IN UPPER EGYPT 
AND OF THE REPAIRS EXECUTED IN 1900, 1901 AND 1902. 





Disrumurion OF THE BuoroInes IN THE Provinces. 


PROVINCES. 


Minieh 
Fayoum ... 
Beni-Souef 
Ghizeh 
psa 
irge 
Keneh... 


Aswan 








Pnovrsce. 
Ministrrns. = 
Minieh. Te Fayum. | Gizeh. | Assint.| Girgn. 

Interior 2...) 9 8 9 1! 13 12 
Justice... 2 ? 4 6 3 
Public 

Instruction... 2 i 5 _ 1 
Finance... 1 4 1 3 2 
Public Works 1 1 4 ] 3 


_—_— | ——  ——_ | —————_— | ——————_ | ———————__ j ———————_ 


Total... ... 14 17 25 23 21 
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INSPECTION UPPER EGYPT. 


Statement C, 


Reraims MapE in State Britpines or 8 Provrsces wx Urrer Eoyrr 
DURING THe Yrar 1902, 


£E. Mill. 


Works executed by Ist Section of the Tanzim of Beni-Suef 
(Provinces of Ghizeh, Beni-Suef, Fayum and Minieh) .., L5SL 183 
Works exeeuted by 2nd Section of the Tanzim of Sohag sia’ a8 
nee nae wht 57. 


(Provinces of Assiut, Girgeh, Keneh and Aswan 
Total of works executed and paid forin 1902... £E4855 761 


N.B.—Besides the ubove total, a sum of £E.600 was granted to the Ministry 
of the Interior to be used jn repairs of 30 Markaz and Police Stations which are 
built with erude bricks and are generally of inferior construction. 

Another list A is annexed, in which are shown the repairs in progress at the 
end of 1902 to be paid for in 1903. 


last or ovp Merkez any Ponice Posrs wich ARE BEING REPAIRED 
BY Vintage Lanoun ox Tae Oxpens or THE MAMURS AND FOR WHICH 
A Sem or £E.600 was paxpxp oven ro roe Mesisrry or Dxrerion. 








Nos Merkaz anil Police Posts. Merkasz und Police Poste. 
1 Feshn. Kous. 
2 Edfou. Kosseir, 
3 Daraw. Tema, 
4 Bassalich, Souhag. 
5 Silwa N, Akhimin. 
6 Aswan. Baliana, 
7 Abhur, Mellawi. 
8 peo ‘ Tuhta, 
i Abousir. Abou Tig. 
10 Almasia. Assint, = 
at Bdwa, Kerosko, 
12 Abou Shousha. Khiam. 
13 Nag Hamada, Embabah. 
14 Deshna. Karfr Ammar. 
15 Kena. Manashi, 
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NORTH INSPECTION, 


(Sarp Ber Cuorery.) 





Repatrs anp TAnzim. 


457 separate and distinct works were executed in 1902 at an aggregate 
cost of £F.26,710. 
The most important items were:— 


£E. 

Ministry of Interior four ions! een lace: Séer aa 2,400 
Po RA a es a o. ee 000 
Cairo Post Office ... ... Soay vale ‘Eads! geal ‘ach lvaxs 1,000 
Public Works Department 0 0.0 6. uk ce ae 2150 
Mohamed Ali School... 00. 1. cee cee cee eee 4,500 
School of Medicine... ... iia Gio ieee, Weal ae ae 1,500 
MiuGirtely IGG)... cane). ane: ee “ons: nan’ “<tc sai 1,000 


Most of the buildings now used as public offices have nearly 
completed the unnaturally short span of life to which faulty construe- 
tion and persistent lack of funds for maintenance have condemned 
them. Very large expenditure on this head will have to be faced 
sooner or later, 

The Zagazig Mudiriyah and the Chibin el Kom School which are in 
danger of collapse and are being rebuilt after only respectively 23 
and 22 years’ life, may be taken as fair types of the structures inherited 
from the days of Ismail Pasha. 

The buildings now occupied by the Ministries of Finance, Interior, 
Justice, and Foreign Affairs, were constructed about the year 1874 
for the Muffetish, After the disappearance of the latter they were 
confiscated by Ismail Pasha. They are less than thirty years old. 
The life of a first class building should be at least 200 years. I question 
whether the structures in question will last another 10 years. 

The fact that cheap building is a form of extravagance is evidently 
not grasped by outside Administrations. On submitting estimates we 
are frequently informed that a Mudir or a local Sheikh is prepared 
to undertake work or get it executed at half the cost. This occurred in 
1902 with respect to certains rooms to be built at the Mudiriyah of 
Mansura. Though in cases where amateur construction is permitted 
& proviso is made that the repairs which must of necessity be dispro- 
portionately high shall not fall on the Public Works Department 
budget, the system is, in my opinion, to be deplored as in any case it 


a 


is the State which has to pay the constantly increasing maintenance 
charges and to provide an annual amortisation of fund say of 3% 
against the normal }%. 

183 rukhsas for the working of quarries round Alexandria were 
asked for in 1902:— 


£E,. Mill. 

The does received on this head amounted to ... ... «=. 126.460 
Dues for stone and lime represent ve, ‘ase noe) SeABD.505 
Total... .. ... £E.2,607,965 





75 contraventions for illicit working were drawn up. 


Matsrexance or Port-Satp Roaps rrom 1890 ro exp oF L902, 





YEAR, WATER. Roads and 




























Gardens. = 
180) a0 1,600 1,000 2,900 
1891 300 = —* = 
1892 300 1,950 2,342 4,612 
1893 300 1,950 4,612 
1894 300 1,950 5,370 
1895 300 1,950 5,370 
1896 300 1,950 5,390 
1897 200 1,950 5,630 
1898 300 1,950 5,630 
1899 200) 1,950 5,630 
1900 300 1,950 6,142 
1901 300 2,100 6,292 
1902 300 2,100 7,292 


Maintenance of the towns of Port-Said and Port-Tewfik devolves 


on the Suez Company who for this purpose receive a Government 
grant of £12,122. 


Ne d'ordrn 
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TABLEAU INDIQUANT LES VILLES QUI SONT SoUMISES Av ‘TaNzIM 
FY CELLES QUI ONT DES Commissions MUNTIOIPALES OV LOCALES AINSL QUE LE 
NOMBKK DES HABITANTS DES DITES VILLES 


Nome dea Villes 


aoumnises au Tanzi 


Benha . . 
Zagazig. - 
Suez... 
Mansourah . 
Talkha(’) - 
Damiette . 
Port-Said. « 
Zittas << « 
Mit-Ghamr . 
Chibin-el-Kom 
Menouf. .- + 
Kouesna(®) « « 
Tanti. oc 2 


Kafr-el-Zayat . 


Meballa-el- Kobra 
Damanhour. . « 
Rosette. « . + 


Alexandrie . 2 « 


Comtuiasions 
Municipales 
* on Locales 


Com" Locale 
> 
. 
Municipalité 
Néant 
Com™ Locale 
Néant 
Com Locale 


Néant 


Com Locale 


Neéant 


Municipalité 





Nombre 
@babitants 


OBSERVATIONS 


SAH2 
35,715 
17,173 
33580 

6480 
$1,288 


(*) Dépend du bureau de Man- 
aournh. 


() Dépend du bureau de Menouf 


ALD, OAT 


INSPECTION EAST. 


(Ma. CHAPMAN.) 





During 1902 the amount spent on the budget for repairs in the East 
Inspection has been as follows :— 


2E, 





A Distributed over 97 works for Ministry of Interior 2,039 

B 2 ~ \Ok «= . of Finance L791 

0 Ra 2 Be yf cs » of Pub, Insts. 1,080 

Db Pr Gy sa GD ~ of Justice 327 

E & nee eS i oi on eS Wie 515 
255 Total 


oo» = £E5,752 
—— 


The total cost of surveillance out of this sum has been £E.58 or a 
little over 1%. 


£1.3,486 were expended on alterations as shown:— 





Ministry of Interior <..0 ic. see ase nee nee nee one 1,130 
4s of Finance... .. Dts ae eee 1418 
i of Public Instruction” co want Sax Feta) ice 676 
a of P. W.D. xi edd; ene Vbaan wae 253 
Total . £E.3,486 
Sanitary work was responsible for 

Ze. 
TertaetoesS ise Ween FS eds SENG) Seei Sada) coms 355 ees 265 
WRMOUIOD) 7 Za Gk eb lais dekay Sho Kesh | See) eee Dees 458 

Instruction ... Pe eee Me ee ee os 2 
Total £EL951 


Works carried out on special credits given for extensions, alterations 
and new buildings cost £E.8,071. 


&E. 

Ministry of Interior .., 0... 2. ses tee one eee tee 890 
Se) OR SNOINOR: Ta: sce. Seed eae ene Seve ase 5,179 

wo GF Instruction. .... <0. core, cos ese) sae) om 215 

» CES WD Se ies Meat saey bas! Jes 1,787 





Total ...) .. «. LESBO 
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‘The total cost for surveillance out of this sum has been £E.930 or a. 


little more than 2} %. ; 
As usual, constant complaints were received with regard to leakage 


of roofs. Those repaired number 100 and have cost as follows :— 


#£E. 
Mi istry of Tnteri ee eee orf or +e ane eee ete 973 
Boe of ieaansb pees ‘que ieabis S¥o: Gave ~eae)! cues cece 178 
+ of Instruction ons 1 

» of Justice eee 
% Oke Wedhios: <s dis 40 
Total iss sii as £B.1,732 


Many of these roofs were repaired by simply washing over with 
two coats of hydraulic lime, the first being very thin so as to enter 
into all the cracks, This method bas proved very successful when 
applied before the winter, On this kind of work a sum of £5,643 
was expended. 

During 1902 a sum of £E.322 was spent on repairs of buildings 
occupied by the Quarantine Department in addition to works carried 
out by that Department. 

During 1902 designs were prepared for 52 works at the request of 
different Ministries which, however, could not be carried out owing to 
lack of funds. The total estimated amount of these was £E.19,084. 

















INSPECTION WEST. 


(Me, Eeuscn,) 


In May 1902, following on the decentralisation ordered by the 
Under Secretary of State, Mr. Ehrlich was charged with the prepa- 
ration and execution of designs for special works in addition to his 
duties as Inspector of repairs. 

A great deal of time was spent on the designing of a new Palais de 
Justice in Alexandria. As the site chosen was on the line of the un- 
finished Quay that is on land as yet unreclaimed from the sea, consi- 
derable study had to be devoted to the question of foundations and a 
number of designs and estimates were prepared. 

The question is now definitively shelved as the Courts have decided 
to continue to rent the building which they actually occupy. 

The total number of works given out to contract in this 
is 245, 

I would draw attention to the introduction in Egypt of cork bricks, 
We employed these with excellent effect on the first floor of the Coast 
(ruard offices where the ground floor ceiling timbers would not have 
supported ordinary brick partitions. A square metre of cork brick 
nogying 11. m. thick weighs 10 kilog. ayainst 100 kilog. for ordinary 
brick work. These bricks can be nailed, sawn or cut. The price is 
high—six to one as compared with brick, but very cheap in cases where 
their employment obviates the necessity of remaking a vast expanse 
of ceiling as in the case dealt with by us. 

Attached are several statements of work executed, 
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L—New Works 1s ALExANDBEIA. 


The following works have been executed in 1902 :— 


Modifications and additions to Tobaeeo Stores and Parcel £E. 
OR cay voee sooo sept: Che, oneiiitve, a Rbaeoe 
Construction Ist storey "Pobacoo Stores... lec ace aes S153 
Construction Shed M. Custom House 9.2.0 ese eee oe 520 
* ” oF lvke ifaehs wns) “ope Juenr 1,102 
_ « gies — aicp gene va ce TORT 
2 Latrines .. Rive See ahh cise 471 
Asphalting of old Custom aig Stores iu. vee coy eee 2,020 
Paving Shed P. Custom House... 66.0 ee, eee tee te 620 
Construction gurrets to Stores 22.0 see cee eee tee oe 244 
Grating of windows, Stores... se. see see nee eee nee 400 
Tustallation clectrio lighting 3 at Stores cess tee kl 100 
—— W847 
TI,—Gesenat Repars. 
Damanhour Buildings ...0 0.0 cee een tee ney ree tee 1,000 
Stubles Rasel-Tin Palace ... 20. see tee eee tee oe 900) 
Coustgard Houses Sidi Guber s,s. eee tee nee te Sw 
Police Barracks Sidi Giaber... —... cra lentes oot 320 
Excavation at Kom-el-Shougafa catucombs 1... ses) ese 7th 
Repairs in part of Arsenal piers 100 
Benadeliiag und asphalting roof Coastguard ‘barracks, 
Alexandria .. 3.900 
Remodelling in Beton Armé * Of roof « ‘oustruard’s > 
workshop at nce, iepenpitec, aah cehb 700 
Plastering in  Heltzel’ Gement * roof and inner walls, 
stores A, Custom House ... ety 700 
Remodelling and asphalting roofs of some locks "Ras 
el-Tin Pulace .. eh Vepins 2,162 
Repairs, General Post Office, ” Alexandria... saa ase 700 
Small works executed for services in the buildings ass 107 
Repairs to Moss Stores Custom House... 0 4. see ae 2K) 
~ Local Parcel Posts 4.0 eee eee eee tee ate 300 
‘ Wicd THe ace cas: fee; eee: nes nny), 299 a) 
+ {Quarantine Park Mex... .. Gaal ees Seas AK) 
. Asphalt terrace, Mixed ‘Tribunal. Fecr cane 310 
» Petty repairs... ... Se ee a 444 
—— 1671s 
Total... .. LEST 


The amount of all works in general from January Ist to November 
1th 1902, comes up to £E.37,565 distributed as follows :— 


Special Buildings... .c. 0 66.0 eee sen tee aes 20.847 
Maintenance and repairs 20.0... see cee ree wee tee 16,718 
Total ... 4... LE 37565 

————————— 7 





LOCAL COMMISSIONS. 





The statements attached give statistics of the Municipal work under- 
taken in the various towns. These statistics are imperfect and liable 
to considerable modifications next year. 
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Ill.—Sums Graxren to Loca Councits since THem Creation 


tN 1894 ‘ro 1902. 





Towxs. , isi | 1895 1807 

1. Tumietta .. ..  --] 3,900 | 1,500 1,500 
2, Tantah ... -, ++] S200 | 2500 2500 
SuAssiout 4.0 we) oe] BHO | 2500 200 
4. Mehalla El Kotra..} 1.200 | 1,200 L200 
b, Mansourn.. .. ..] 220 | 2250 2.250 
6. Med, Fayoum,.. +.) 2,250 | 2,250 2,250 
7. Thmanhowy .. ..] L500] 1000 Lao 
& Zngasig 2. we fs] 2250 | 220 2.2) 
O Svem... 6. ce os} 2.900 | 2200 2200 
10, Chiblu-el-Rom. ..) — 1500 15) 
1h, Miniehe 6. ne ee] — Tan 1,500 
12 Reneh. .. ve eof — | 1400 1,400 
1%. Beni-Sonef. .. 0 1. — Lino 1,200 
14. Benhu. .. os ss 100 1,008 
3S) Sati os, ve say. © _— 12 1200 
16. Sohag. 4. 2. @ = — 1,200 
17, Mit-Ghamr. .. ef — =- 1,200 
18. Kafrl-Zavat .. ..) — _ 1000 
19, Helouan .. «.. os} — —~ 1a 
2. Tnxor. oe ae eef — — 400 


21. Menowl .. ee « a a 
22. Assman «, 62 oof — =- 
23, Guizeh. .6 6, ee) — a 
24. Guergueh.. .. 6] — — 








17,150 [25,950 | 30,440 | 36,970 


10) 
2.cAW) 
200 
1200 
235) 
220 
1a 
2.250 
220) 
1,500 
La 
140 
1,200 
1,000 











1,000 
1,000 


oom) | 31,350 | 31.350 | 38,550 


1,000 
14m 

BHO 
1,200 
1,000 
1,000 
1,900 


36.20) 


CAIRO CITY SERVICE, 





Roaps. 


The year’s work is shown on the attached statistical tables. 
Against ££.506,203 required for macadamising the whole street area 
of Cairo we have £E.20,000. Our maintenance budget stands at 
£E.15,000, whereas £F.95,997 would be necessary for the upkeep of 
the 2,823,523 square metres for which the Department is responsible. 

A sum of £E.20,000 was granted by the Caisse for the con- 
struction of asphalt roads. The first cost price £E.1 per M?* is 
therefore necessarily a high one and the area paved relatively small, 
££.20,000 spent on asphalt gives an area of 20,000M* or aay two 
kilometres in length. The same sum would have enabled us to pave 
125,000M? in basalt or say twelve and half kilometres. 

Ou 20 years’ life, however, a basalt road is more expensive than one 
of asphalt as shown by the following figures:— 















ASPHALT. 
£E. 
ESE COBE: is. 62) _sc0).., son 1°00 
Upkeep 14 years @ 0°035 O49 0-00 
Lifting 5 years @ 0-080 Ordo O00 
Remaking 1 year... ... 0710 0-00 









Total 


It is generally admitted that asphalt is hygienic, comparatively 
noiseless, does not produce dust or mud, can be easily repaired and is 
Jacile princeps for ease of traction. 

The unfortunate convention entered into with the Tramways on 
14th July 1896, by which Government was bound to repair the 
Tramway zone at a unit rate which resulted in a heavy annual loss 
expired in 1091, 

We have since by agreement charged the Company with the exact 
cost price of repairs plus 10%. 

A new wooden bridge was constructed over the Ismailia Canal at the 
request and at the expense of the inhabitants of the Kolali ( Boulae) 
Quarter, Access to the Tewfikiyeh Quarter is hereby shortened by 
some 700 metres, 


— 295 — 


Rau Dratrss. 


We have completed the calculations of Zone N° 2 but they have still 
to be submitted to the Sanitary Department. 
The approximate estimate of Zone 2 is as under:— 


£E. 
2] Kilometres of 0°15 to 0°60 in diametre 300 gulleys ess vee, LOU 
Main sewer, Khalig... .. 2 ear wee eee 15,000 


Cutting through hind alleys... SEs Siaee. ees Sch. sae ent zean: DINO 
Shifting water and gas mnins 20.0 wee cee cee tee nee tee 3,000 
Man holes, sluices, 60. 22. se. ose nee cee gee ee tee eee 2,000 
Electric pumps station... ... 0 see wee cee nee eee cee tee 2,000 





Sundries... By En eet’ Leciste sents OS 
Compensation to House COWREEE: ccs scce, cee wep, et) 3 qe OD 
106,000 


DBO unforeseen 2... cc. ven sow wee ose cee tee nee rte aes 21,200 
Total... ... .-. £8.127,200 
SS 





For the Zone now working £E.165 was spent on the purchase of 9 
wash out sluices while expenses on staff labour and plant accounted for 


£ETA. 


Of the £8.5,370 granted in 1901, £E.2,837 were spent in 101. Rod-el-Farng 
: Roail to Post 
2414. 5, ” in 190)2. of Cairo, 


Balance in hand: 439 
Magill. eves ics £15,390 


Grstreu GROTTO. 


This grotto was opened to the Public on the 21st November. The 
gate receipts for the period 21st November to 31st December only 
amounted to £E.13,061 mill, I trust that we shall do better in 1903. 


CHoLters Epmpemic. 


Mr. Reboul, as Member of the Sanitary Commission, was charged 
with the erection of public taps. 22 of these were fixed in 16 hours, 
a tour de force for which credit is taken by the Sanitary Department 
(vide Lord Cromer’s Report.) The Tanzim Service was charged with 
the entire working of these taps night and day. Mr. Reboul further 
carried out filling in of wells, surveying “echeches” and a further 





— 2% — 


considerable amount of work which had to be executed at high 
pressure. 


334 wells were filled in the Abdin, Esbekiyeh and Boulae Quar- 
ters. 
The Bulakiyeh Canal was filled in from the point of junction with 
the Ismailia to the Shubra road. The brunt of the work of surveying 
“echeches” in the infected quarters fell on Mr. Kolheb, Ricordi, 
Andriozzi and Chaker, Fuad, Mursi and Gawdat Ef. The bonus paid 
to the Sanitary officials was refused to the above though their assist- 
ance was and will be in other epidemics indispensable, 


Knarie Roan. 


This road is now practically devoted entirely to tramway use since, 
owing to its tortuous nature and small width it was found heeessary to 
prohibit carriage traffic. 

It should, from its central position, form one of the main arteries of 
Cairo. A scheme for widening this road to 20 metres has been comple- 
ted for some years. 

The total area to be expropriated is 150,134 M* Of this only 
41,839 is required for the road leaving 108,295 to be resold. The 
constant short curves in the road account for the above considerable 
differences, seeing that to attain a relatively straight line it will be 
necessary to demolish entire blocks of houses. 

The actual cost of the new road should ultimately be approximately. 


2%, 
Expropriation 150,134 @ £F.2.250 |. ... ves wee see eee BO7BOL 
Boone ROCIO se BS cess Noss ek cee ors vee =B24,885 
Total... ... vs = £612,916 
—__—_—=_= 


Proposep Roap Bas-e.-Furovn, Bas-e1-Husststyen. 


This cutting was proposed aslong ago as 1870, It would pierce one 
of the most insanitary quarters of Cairo, 


The approximate ultimate cost should be £E.240,500, Cutting 
Bab-el-Futouh to Khalig; approximate cost £552,262, Cutting 
Bab-el-Futouh Zaher, approximate cost £E.26,518, 





— 
Curtixc Faceanan, Kanraret-ec-DexKken. 


This would join the populous centres of Faggalah and Esbekieh and 
would cut through the peculiarly foul and insanitary Coptic Quarter; 
approximate cost £E.107,289. 


Biinp ALLEYs. 


There are 350 of these in Cairo which serve as stores for rubbish 
and offal. In case of an extensive conflagration they entirely cnt off 
all chance of escape as may be seen by a glance at a map. 


Aspas Roap (New boulevard). 


Now that the Pont Limoun station is on the point of being moved 
to the north bank of the Ismailia Canal [ trust that the £E.25,000 


required for the creation of a handsome boulevard 4 kilometres long 
“may be granted. 


Nite Bringer, Orv Caro to Gisea. 


At the request of the Under Secretary of State, a project and 


approximative estimate were prepared. The figures given are as 
under:— 





£&. 
Main bridge 500 metres long and 20 metres broad from Giseh 
to Roda Island... vee 150,000 
Two subsidiary bridges 85 metres long and 12 metros browd 
from Roda Island to Old Cairo... ... . 30,000 
Roads 2.300 metres long and 20 metres wile on Hoda Ysland 
including expropriation... aes as wee eee = 40,000 
Total... ... ... £6.200,000 
;——___—_]} 


Kasr-et-Nn. Bruner. 


Mr. Reboul has prepared an interesting project for substituting a 
steel superstructure of equal weight to the existing iron one but six 
metres wider. The project is quite feasible and worthy of attention, 
the approximate cost would be £E.50,000. 
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A.—Taxziw RoOKHSAS DELIVERED Is 1901 & 1902, 










For Buildings For Occupation 


vor V. ; 
of the public way. For Verundaha 





1,026,282 


B.—Exprorrtarios AND Sate or Ztaner Tayzio. 





EXPROTRIATIONS. ZIADETe SOLD, 
Years 
A Sums ivedd Frige 
reas. rerei ved, a ME 
12 y 0.638 H85.A47 40L528 | 0.586 


1001 2,186.63 1,604.386 | 0.734 LSS SV5,866 | 0.488 
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d. Total cost price 
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New Kernas. 


1,458 |. m, of new kerbs have heen constructed inthe following roads at the 
cost of £LEALL, ie., at 0.287 Mill. por metre. 
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BUILDING ALIGNMENTS EXPROPRIATION 


AND 


TANZIM REGULATIONS. 





Nore on Srreer AniGnMents Asp EXProprtation. 


The application to any town of Tanzim Regulations confers on 
Government the right of cutting wide streets through inhabited 
quarters if, as is usual, these are intersected by narrow and tortuous 
lanes. 

On the plans of such towns is drawn an imaginary network of streets 
following as far as possible the existing lines but introducing moditi- 
cations answering to the requirements of hygiene and traffic. The 
plans of the agricultural or other land unbuilt on but in the immediate 
neighbourhood of towns should also be marked out in a network of 
projected streets to enable us to regulate and control building exten- 
sion. The introduction of the Tanzim and the official decreeing for 
public utility of streets involves however a liability to purchase pro- 
perty; such purchase becomes compulsory whenever a building permit 
is asked for on a road plotted but not constructed and not situated on 
Government land. 

To avoid heavy expenditure on expropriation, alignments have 
hitherto be drawn to the minimum road-width compatible with hy- 
gienic requirements, that is to four and six metres. As practically no 
funds are granted for street improvement we have found it impossible 
to attain even this modest consummation, 

The Ministry of Interior have lately requested that in the interests of 
public health and security no roads should be of a less width than 8 
metres. I woul dgo further and fix the minimum at 10 metres so as to 
admit of a 6-metre carriage way and two footpaths of 2 metres each, 
It is necessary however to point out that the plotting of street alignments 
is useless as long as funds are not available to meet the expenditure 
required for purchase of the streets, Land for the establishment of 
streets in the vicinity of towns other than Cairo and Alexandria could 
probably be bought for from£E.60 to £E.150 per feddan. Streets which 
have to be cut through an inhabited quarter such as are springing up 
without rule or order would cost from P.T.40 to P.T.150 per sq. met. 





= 39 


or from £E.1.680 to £E.6.300 per feddan. The loss which will 
ultimately accrue to the Government (for roads must be made if epi- 
demics are to be combated with any chance of suceess) may therefore 
be reckoned by thousands of pounds per kilometre. As a case in point 
I would quote the case of Zagazig in which a quarter of the town 
has sprung up without let or hindrance from Government and 
which is at present not subject to the Tanzim. If the roads in this 
quarter had been bought as agricultural land they would have cost for 
10 metres width £E.832. At present the widening alone from 4 to 
10 would cost £E.13,898. 

T have endeavoured to make it plain that the rule and regulations 
affecting building operations must remain a dead letter until funds 
are granted to admit of their practical application. 

We have in our budget at present for Cairo £E.700 for expro- 
priation. . 

The mean sum required annually to meet the cost of expropriations 
which we are forced to pay to proprietors required to conform to a 
decreed alignment amount to say £E.2,000 for Cairo, 

The process may be best explained by a diagram. 





The dotted line indicates an imaginary alignment drawn through 
the frontage of existing houses. The owners of A and B ask for a 
permit to repair the frontage. This permission cannot be refused and 
can only be given on condition that A withdraws and B advances his 
frontage to the red line. In the case of A, Government is forced to 
buy the shaded portion immediately, on pain of a law suit and con- 
demnation for delay in delivering the permit. 

In the case of Bit was held until lately by 
with French and European law that the 
the shaded portion from Government, 


precedent and by analogy 
owner was obliged to purchase 
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A bewildering judgement however of the court of Ist Instance, 
December 1902, has decreed that the owner of B is not liable. For- 
merly therefore the expense of expropriation was met in part by revenue 
drawn from sales of “Ziadet Tanzim” resembling B. Now owing to 
the eccentricities of Egyptian law the whole cost of any ameliorations 
tending to further the requirements of hygiene will fall on Govern- 
ment. 

The system of estimating the value of relatively A and is, in my 
opinion, very faulty. As is estimated by a commission presided over 
by the Chief Engineer of the Tanzim and Voirie. The value of B is 
assessed by the Governor of Cairo as head of a separate and distinet 
commission. Contiguous plots may therefore be valued at totally 
different rates, While the liability to pay for A falls on the meagre 
Voirie budget, causing an average deficit of £E.1,300 per annum, any 
sum encashed for B are absorbed by the Finance Department. 

We are thus in a position immeasurably inferior to that of Alexan- 
dria. 

Lam informed that £E.40,000 was spent on roads in Alexandria in 
1902 against £E.15,000 available in Cairo. 

The sum allotted for expropriation in the villages is £E.500. 

Assuming that a square metre of road may be bought for only 
P.T.10, this would allow us to expropriate 5,000 square metres per 
annum, 

Taking only $ towns in Upper Egypt and neglecting the 14 Munici- 
palities of Lower Egypt we arrive at the following figures:— 














Total length roads 


Width after 
of cight towne. 


miodlifieation. 


Average 
width now. 


Cost 
@ 1) PT. the AP 











M. 
143,207 


Eyen therefore at the ridiculously low rate quoted above a period of 
114 years would elapse before the streets of the main towns of Upper 
Egypt alone could, with our present budget allowance, be brought up 
to the standard laid down by the Sanitary Department, [ trust that 
the Government may see its way to assigning certain revenues such 
as the dues for “occupation de la yoie publique,” which if properly 
administered could be trebled, to a work which froma Public Works, 
Sanitary and Public Security point of view is of the first importance, 


Lae. 
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EXPROPRIATION. 


The following approximate figures will give an idea of the rate at 
which the opening up and widening of Cairo streets is progressing. 
They refer to the native quarters only. 

The road area of the native quarters equals 1,457,522 square metres 
divided as follows :— 





624,652 









>» GM » é 312,326 
»> SM » if 312,326 
» WM. » 208.218 

ee 1,457,522 





The area of the above roads should be increased respectively by a 
percentage of 21, 20, 8, 5, The area to be expropriated would there- 
fore be :— 


Roads of 4 Metres 00. ke ee 131,177 Sq. Metres. 
GC Wy aia =aess sea’ “ha eke! wee ee 
& » » 


. ore es 24,086 
BO aT ns: Bay. ose; cota terealieas. |S 
220,039 Sq. Metres, 


In the five years from 1898 to 1902 we have been able or rather 
forced to expropriate 7,900 square metres at a cost of £E.5,800 or 
£E.1,160 pa, As the sum granted is only 700 the balance of 560 
had to be taken from our roads budget, 

Tt appears therefore that 229,039 square metres have to be expropria- 
ted and that our maximum rate of progress is 1,580 square metres pa. 

Assuming a constant rate Cairo may expect to be“Haussmannised” or 
endowed with proper thoroughfares in (229932) 145 years, 
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CART SERVICE. 


The cart service commenced the year with an establishment of 
118 animals. No increase has been made. 


During the year 2 animals were sold and 4 died or were destroyed. Animals. 
These were replaced by others purchased through the Veterinary De- 
partment. 

The daily percentage of animals sick and under treatment wus 4. 4. 
1.9) being due to carelessness on the part of the drivers when at work, 
During the first 4 months of the year the daily percentage of sick 
animals under treatment was as high as 7.5 of which 4.0 was the 
result of accidents, Specially severe measures were taken to hold the 
drivers responsible for accidents to their mules, with the result that, 
for the latter 8 months of the year, the daily percentage of sickness 
caused by accidents was only 0.75. It speaks well for the care taken 
of the animals that the percentage of sickness from ordinary causes was 
only 2.12 during those 8 months. 


The transport of stone and sand across the deep sand of the Abbas- Trmpert. 
sieh quarries to the roadway has always been a great strain on the 
mules. Two died from internal rupture caused by this class of work 
—one aniinal in fact falling dead in its tracks. 

A Deecauville line has just been installed and the material is now 
transported from the quarries to the side of the road, thus greatly 
lessening the strain on the animals. 

An experiment in transporting by large double wagons is being made 
and so far has given good results. 

For long distance transport the large wagons are best suited and are 
easier on the animals ; they are also more economical, For work in the 
City the small single carts are best adapted. 

During the cholera epidemic 30 animals were taken by Sanitary 
Services on loan, This much delayed our transport and recourse had 
to be made to outside contractors. 

It should be noted that such a course is anything but economical 


where the lending Department has no spare mules. 


The average daily cost of Tanzim mule and cart complete, including cos, 


forage, driver and all other expenses, is P.T. 14, against the charge of 
P.T, 20 to P.T. 25 for outside carts. 
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The extra cost of hired labour has of course ultimately to be borne by 
the Department which from a mistaken view of economy borrows from 
our stables, We had this year considerable difficulty in recovering the 


the Finance against our charges, 


It is estimated that 20 more animals ure necessary for the transport of 
the material required for rowdmaking and repairs. This would mean 
an initial cost of about 20 «25=£E.500, and a yearly sum of £E.1,000 
for maintenance. As the employ of our own carts would effect a saving 
of from 33% to 40% this extra expenditure would soon be recouped. 
At present, recourse must be had to outside contractors for the trans- 
port of a portion of our material. 


ment hasbeen made that from Ist January 1903 it will be done in our 
own stables under Veterinary supervision, It has already been found 
possible to make a comparison of the result this change effects. 

Tn 1902, when our animals were shod by the Veterinary Department, 
the cost per animal was 95 mills. in January and 135 mills. in February. 

In 1903, the shoeing being done in the Service stables, the cost inclu- 
sive of all expenses has worked out at 45 mills. in January and 43 mills 
in February, or about 50% and 70% cheaper than in 1902. 

Heretofore, the animals were shod in the mornings, with the result 
that the best part of their working day was lost. This delay no longer 


exists as the shoeing is now done in the afternoons at the end of the 
day’s work. 


It has been found more satisfactory to carry out the light repairs to 
carts in the stables, the heavy and difficult work being sent to the 
Arsenal as usual. 


The receipts for work done, stores supplied, animals hired, ete., to 
outside Serviees, amounted to £11,165, 





I would bring to notice the good work done hy the Stable master, 
Mr. Pothecary, a highly certificated military farrier and saddler, with 
13 years’ experience of military stables, whose care of the animals, ete., 
has been unremitting. 


a } 
. oF ~, 


extra money we were obliged to spend, an appeal having been lodged at: 


The shoeing of the animals was carried out by the Veterinary 
Department in the Scavenging and Watering stables, but an arrange- 


. neal =s 4 


- c » a "+ = 
* f ' 
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GAS SERVICE. 


The total number of gas lamps in Cairo is 3,500 or an increase of Lamps. 
257 since 1901. 


The budget was increased by £E.2,000 in 1902. This inerease is Budget, 
only sufficient to pay for an installation of 298 lamps for one year, In 
other words, for every £E.2,000 added to the Gas Budget about nine 
kilometres’ length of streets can be lighted. 


There are more than 400 kilometres (250 miles) of streets in Cairo Additional 


and its suburbs; of this length only about L00 kilometres (62 miles) naan 


is now lighted. Two hundred kilometres are in argent neéd of illu- 
niination, For this purpose 6,500 more lamps are required. At the 
present rate £E.43,500 would be required per annum for this purpose. 


Demands for street lighting are daily received and in these petitions Petitions. 
weight is always laid on the supposed fact that the residents in the 


quarters not yet lighted pay the same house fax as those resident in 
the more favoured quarters. 


The question of introducing incandescent burners for street lighting, tyeandesoont 
instead of the “ batswing” burner actually in use, was again brought "#!!"* 
forward by this Department. 

The Company, however, demanded a sum of 40 fes. for each lamp 
converted, or a total of about £E.5,G00. By the use of the “Auer” 
incandescent Imrner an effective economy of ‘25 % in the gas used can 
be made and it was pointed out to the Company that this saving should 
compensate for the expense of installation. No decision was arrived 
at in 1902 but at the time of writing I have hopes of being able to 
prevail on the Company to accept our proposal and effect the necessary 
alterations at their own expense, (*) 

Several alternative schemes for largely extending the lighting of 
Cairo while offering facilities for payment and a reduction of the unit 
rate were presented by the Secretary General of the Lebon Gas Co. 

Stated shortly, the Company offer to erect a given number of lamps 
at a reduced unit rate with payment deferred for the si cas of years 
during which the Contract has still to run. 


(*) This hope is now realised (March 1903), 
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At the expiration of the Contract, Government will then owe the 
Company a certain accumulated sum. In exchange the Company ask 
for an extension of Concession, and are prepared to accept in extinction 
of our debt the total annual sam paid for lighting and not only the 
profit arising therefrom. | 

Such sum, therefore, divided into the accumulated debt will equal 
the number of years for which the Concession must be prolonged. 


During 1902 the Gas Company was fined £E.200.542 mill. for 
defective lighting, i.e., for 586 lamps found extinguished (=1,6 lamps 
per night or 5/100 % of the total lamps) and for 7,723 lamps (=2.1 
per night or 6/100 % of total lamps) which gave less than the standard 
flame. In all, an average of 120 lamps, or 3.5 % of the total lamps, 
were reported nightly as being defective, but, as a fine is not imposed 
until the second night, the state of only 7,723 lamps, as above stated 
led to the infliction of fines. 

It must be said in behalf of the Gas Company that great care is taken 
to avoid defective lighting. Regular repairing gangs are at work each 
night and defects are remedied as far as possible on the spot. 

The absence of proper apparatus has hitherto rendered the application 
of accurate tests for quality impossible. 

A laboratory now exists and will soon be fitted with the necessary 
appliances. 


The following is the detail of lamps added during last 12 years :— 
TBO <siav caer joss fase. cee: room seen: seer ives 3 
BOP) owe. ney coos pose Seq ome SOT Ses: 1580 7 
1893 rf “ee - ee see aoe oof ote Stated 108 
TBQG)) ce sex. ees wae; cape sem nee, mae et 89 
POOL cand ans Meg ese; ore thse! ese. ase: one 62 
SQING: sia) Gin teks adi (oie hee): con ss eee | ee * 


Total! sxc sexy core OBE 
at an approximative cost of £E.4,600, 
Soo 


At the request of the Minister of the Interior and in the interest of 
public security the period of lighting has been extended by half an 
hour. This extension entails an extra expenditure of £E.673 per 
annum. 


Mr. FitzPatrick is charged with the control of this Service and has 
done his work excellently. 


Mr. Mégalogéni’s services have also been valuable. 
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LIGHTING SCHEDULES. 


In connection with the street-lighting of the provincial towns which 
should be regulated according to the phases of the moon as regards 
the hours of lighting and extinction, an accurate time table and a series 
of curves have been elaborated by Mr, Jacot’s Office. 

Owing to the sub-tropical position of Lower Egypt the absence of 
clouds and the light colour of the buildings, the moon for many nights 
gives all the light required, Advantage has been taken of this fact so 
that Companies provide none, or only reduced artificial light for a 
number of nights before and and after full moon. 

Hitherto no scientific system has been followed, the town being on 
occasions left in complete darkness for hours. As no correct table 
existed giving the moon's phases for Egypt, it was difficult or impos- 
sible for the Companies to draw out proper schedules in advance. 

Mr. Jacot has therefore, in order to establish a scientific basis, 
worked out curves for the approximate time of moonrise or set for 
every night of the year, and combined with them the curves for sun- 
set and sunrise, so.as to show at a glance every change. 

Additional curves for each month, drawn within the above enclose 
& space representipg what may be called sufficient moon-light, taking 
into consideration the height above the horizon to which the moon 
must rise to afford adequate illumination. 

From these curves any lighting schedules can be elaborated by 
inspection. 

In Helwan every advantage is taken of moon-light. 

The lighting of this town is effected by electric glowlamps, one 
16 ¢.p, lamp and one of 10 ¢. p. being fixed on every standard. On the 
15th of February, ¢.g., both lamps are lit at 6 o'clock, + of an hour 
after sunset. At 8.50, when the moon rises, the 10 ¢.p. lamp is 
extinguished, and at 10 p.m. the other lamp also can be turned off, as 
the moon is then standing high enough to give sufficient light for the 
rest of the night. 





TRAMWAYS. 
Carro TRAMWAYS. 


On the 24th of May a new line was opened to tratfie, starting from 
the Kasr-el-Nil Square, renning past the Egyptian Museum, and the 


Istnailia-Canal, and joining the Fagalla line at Bab-el-Hadid (Railway — 


Station), ‘The whole line of 2 } kilometres is double. 

Owing to the increase of traffic on the first section of the Pyramid 
line, the track was doubled from the terminus at Kasr-el-Nil Bridge to 
Giza village. = ie 

In August the overhead bridge across the Upper Egypt railway-line, 
which with its long approaches forms a cumbersome and disfigurit 
erection, was finished, This replaced the former level crossing which 
in spite of the precautions taken such as electric cut off, ete., was consi- 
dered dangerous by the Railway Department. 


The work was carried out by the Railway Administration, the 


Tramway Company contributing £11,300 to the cost. 
On June the 3rd, Government approved a project for the construction 


of a new line from Bab-el-Hadid or the Central Railway Station to the 


new Quay at Rod-el-Farag below Embabeh; this line follows the Shubra 
road for a length of 2 kilometres then turns at right angles towards 
the river and terminates at 4°150 kilometres from the starting point. 
A great, portion of the track is now laid. 

The working of the tramways has been very satisfactory and no 
abnormal irregularity has occurred. 

Statistics regarding the extension of lines and the development of 
traffic and financial data are attached. The favourable results shown 
may be partly ascribed to the fall in the price of fuel and partly to an 
increase of receipts. 


me 2 OR le 
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STATISTICS. 


Yran Ennine. 


June 30th, 1901. | June 30th, 1902. 
T.—Generat. SS 
Length of concession 44.0 see nee ve 





‘ 50 years. 
Date of expiry . esi 1946 
II —Trarric. 
Total number of passengers ... * 14,714,667 16,926,000 
Mean daily auisiber, of passengers... = 40,315 46.373 
Mean in % of population ee. 7,07 9% 77396 
Trains multiplied by kilometres... .. 3,295,650 3,659,729 
WL—Lise anp Cars. 
Length of sinyle track lines in metres .. 14,044 15,296 
Length of donble track lines in metres.. 20,947 22.475 
Total length of lines in metres 5 35,891 37,771 
Number of motor cars M4 95 
Number of trailers .., sag! fuze ‘ewes 303 59 5Y 
LV.—Finanetat Daa. 

Share Capital ... 2... «. ... ... Fes. 6,000,000 
Gross revenue . aa LOAO4: 24 2,256,671 °30 
Total outlay ec damages) ... = 1,018,985 °89 1,042.627+37 
Costs in % of revenue ... 0.3 rs 52* 9% 46,59 
Interest on shares ‘6 Si 7-H 1Li% 
Directors fees .. e 48,945°34 72.670°03 
Balance available for distribution to 

share-holders Sao- Gis. Yosh | Gneies 460000700 700,000°00 
Curried to reserve... ee Se 26,691°88 40,940°36 
Gross revenue per car and kilometre ... Fes. 0-54 0°56 


Catro Exvecrrtcan Suprry. 


The business of the Company has during 1902 developped in nearly 
the same ratio as that observed in the two previous years. As shown 
on the accompanying statement, the Company has increased their sale of 
current by 32%, while the number of private consumers has nearly 
reached the number of 1,200, 

Eight kilometres of high and low tension cables were laid under the 
public roadways. Government control was exercised to safeguard the 
rights of other companies and the public in as far as they were affected 
by the existence of these lines. 

An arrangement was made with the Company to supply high tension 
current for driving the two 25 HP. centrifugal pumps, erected for the 
purpose of discharging the Cairo rain drainage water. The current is 
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supplied at 2,000 volts and transformed down to 100 volts in our own 


static transformers. 


The pumps are driven by belts from the asynchronous single phase. 


motors-which car develop a maximum power of 32 HP each, 

In order to permit Government to arrive at a correct valuation of the 
capital cost of the Company’s installation, such valuation being required 
to serve as a basis in the negociations for ultimate repurchase, a Com- 
mittee was appointed to examine into their accounts. 


The task was long and tedious, 495 detailed invoices having to be 


examined and checked. 


The Company's accounts were finally passed as correct. 


Catro Evecre Licur Srarisries. 


1.—Geverat. 
Namber of units sold)... 5... 0s 


Increase compared with previous year... .., 


10 ¢.p. lamps connected 2.0 6. eee 
NURS rae ek lessee sryj_ncey. | Oho 
Units per 10 ¢. p. lamp connected .., 
Arc lamps connected 1. we 

supplied to motors... ++ 
of new underground cables, 
Number of CONSUMETS aes wee ore 


Ener 
L 


TL—FINAnciaL, 


a revente ... Mi oe és 
orking expenses (see note) ... 
Sttecaleesons (frais générunx) 
Total expenditure 2.0 1. 
Capital 


pi ‘ce 
Working profit... ... + 
Working profit in 9 of eapital 
Carried to sinking fund ...... 
ROG SHOOTORES: 50 sos. jes , wou, S98 
Q®ostiof unitisol!  s63 32. aes: eee 
RVIGG: OC MDTH sca) ces: ees toe, es 


- 
. 
- 
. 
oe ee * =e o*- ee =e. 
- 
. 
- 
- 


HP. 


metres 


z 


T2333 332333 





Penrob ENDING MOTH JUNE 
1900-1901. 








346.996 
H.46 
43.237 
10.7% 
8.04 
a2 
164 
LOS3T 
896 
$47,267.01 458,144.42 
283,764.38 205,172-01 
L4975.00 16, 100,00 
298,739.38 272,272.01 
2 500,000) 
48,527°63 185,872.41 
1*9496 7 A396 
1049 3.339 
—_ «19 
0832 0.594 
1+(K) 1.00 


Nors.—The high ipa of the year 1900-L00L includes compensation amounting 
rs. 


to £),0W0 


paid to an injured workman, 


i. -F = 
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ALEXANDRIA Tramways, 


Mr, Jacot inspected this installation on several occasions: in February 
for the purpose of ascertaining whether the overhead system was in 
proper condition, and again in May as a member of the “commission de 
reception.” 

The material, especially that employed for overhead construction, is 
inferior to that used in Cairo. Improvements have however been intro- 
duced during the year. They are being continued. 

Although the total length of line is greater, the number of passengers 
carried was less by 50% than in Cairo. 

Further statistics are attached. 








STATISTICS. 
Cairo. 

I.— GENERAL. 
Number of years concession ... 50 
Concession expiring in year ... 1946 

11—Trarric. 
Number of pas pnae eb Se 16,926,050 
Length of single track line in metres ... 15,296 
zene of double track line in metres ... 22.475 
Total length of line... ... be 37771 
Number of motor ears on December ast sae 95 
Number of trailers on December 31st ., 5g 

C—Piasr. 

Maximum capacity in kilowats . BIW) 





ALeExanpRIA Execrricat Supriy. 


Electricity is supplied by the same Company as in Cairo, but as the 
authorization was given by the Municipality, the Ministry of Public 
Works has had no direct control over the installation, It was only 
after two serious accidents had occurred in 1901 that the Ministry of 
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Interior asked the Public Works to send an expert to Alexandria to 
make a report on the state of the overhead wires throughout the town. 
No attention was paid to this report by the Municipality. In November 
last another fatal accident occurred, two persons being electrocuted 
through contact with a broken high tension wire. A large proportion 
of these wires are still overhead, 

A second report was then made by the Public Works electrical en- 
gineer and a strong recommendation was made by the Under Secretary 
of State, Public Works Department, urging on the Municipality the 
pressing necessity of introducing proper safeguards, 

Satisfactory results can however only be attained by the Municipa- 
lity forcing the different Companies to submit plans for approval, 
before erecting any installation in the public thoroughfares, 

The Contract between the Municipality and the Company is very 
carelessly drawn up and was not submitted to any proper technical 
authority. 


Execratc Licutixe 1x Provincia Towns. 
Mansourah. 


Electric light was introduced in 1899, 300 16 ep. lamps being 
installed for street lighting. 

It is satisfactory to note that this figure has now increased to 430, 
while an equivalent of 3,500 10c.p. private lamps is connected to the 
Company's mains. 

In 1902 the Company sold 37,600 units to 96 private consumers ; 
the maximum capacity of the plant being 115 kilowats. 

The current is continuous, generated at 460 volts and distributed 
at 220 volts on the three-wire system by overhead wires throughout 
the town. 

(rhiza. 


A cahier des charges for authorising the distribution of electric energy 
at Ghiza and Ghezireh has been drafted and submitted to the Conten- 
tieux; it is now ready for adjudication. 


Tsmailia. 


The Suez Canal Company asked the Government to authorize a 
private Company to erect an electrical plant for the distribution of 
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¢urrent to private consumers and further to provide for the street 
lighting at their (the Canal Co's) cost. The cahier des charges has 
been prepared and was recently signed by the contracting parties. 


Damanhour. 


In January 1902 the Ministry of Publie Works asked for tenders 
for lighting the streets by electricity and for the supply of electric 
energy. Only one tender was submitted which was, too disadvan- 
tageous for acceptance. 


Suez. 


On June the 6th 1902 2 concession was granted to Messrs. G. Beyts 
& Co. for the installation of electric plant and distributing mains at 
Suez, comprising the erection and maintenance of 200 electric street 
lamps of 25c.p. each. The concession is for 20 years 5 Government 
has the option on the completion of this term either to purchase the 
installation, to renew the concession, or to have all wires and acces- 
sories removed from the public streets. 

In December the definite project was submitted and approved. 

The current will be three-phase alternating with a station pressure 
of 250 volts per phase, 


Helouan. 


The concession for public and private lighting was given to Messrs. 
Cook & Son in December 1901 for a period of 20 years. The conces- 
sionnaires bought up an existing private installation which had served 
for lighting several hotels, and have extended the maximum capacity 
to 106 kilowats. 

The public street lighting is effected by 400 lamps, fixed in pairs of 
one 10 ¢.p. and one 16 ¢.p. on iron brackets projecting from iron poles. 

The regular service was started on December 15th, 

The current is continuous with a supply pressure of 200 volts. 


The following less important installations have been designed by Mr. 
Jacot’s Service and carried out under his supervision:— 


Cairo Post Ojfice —230 incandescent lamps installed. 

Lunatic Asylum Abbassieh.— Installation of a continuous current 
dynamo driven by a 15 HP oil engine, a storage battery and 300 
incandescent lamps. 
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Photographie Ateliers of Survey Department—Installation of a 24, 


HP. vertical steam engine driving a continuous current shunt wound | 


dynamo necessary for feeding 4 are and sundry incandescent lamps.. 
New Court of Justice —22 electric fans and accessories installed. 
New Egyptian Museum.—Electric fire alarms with 15 contact boxes, 
lighting conductors, telephones between different offices, 20 electric fans, 
68 incandescent lamps. 


The electric light installations of the Abdeen Palace and the Khedi- 
vial Opera House were, as in previous years, supervised by this Service 
in so far as danger of fire is concerned. In the Opera House a large 
proportion of the wires are fixed to very dry and unpainted timber. 
Other wires are hidden and quite inaccessible. Frequent inspection of 
the safety appliances is therefore indispensable. Testing of the insu- 
lation is also undertaken at the beginning of each season. ' 

The Daira Khassa submit their accounts referring to electrical 
matters to this Service for examination; installations at Alexandria 
necessitate an inspection on the spot. 


New RecGutations. 


A code of regulations applying to electric installations in general 
is urgently required. This applies specially to Alexandria, where the 
Municipal authorities have no electrical expert at their disposal and 
where the technical clauses of the various concessions were not studied 
with sufficient care when contracts were drawn up. 

In order to meet this want a set of rules has now been drawn up 
by Mr. Jacot comprising provision for the regulation of: 

a. The installation and maintenance of high and low tension plants. 

b. Electrical conductors whether erected in parellel lines or crossing 
each other or traversing railways lines, 

¢. Installations and maintenance of electric railways. 

These regulations are based on the latest European models in Egland, 
Germany and Switzerland. They have heen adopted by Mr. Jacot to 
meet local requirements. 
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HELWAN WATER WORKS. 


Expenditures. Receipts. 

2k. ‘ G 

2.199 ae 
From private persons 2.0... ces cae nee nee ae 2,230 
Government Account si. 6c. sce eee cee tne vee, 1,896 

Totals: :.css £B.3,626 
1,503 Gross Profit. 
3,625 


Detail Government Account : 
om, 


Local Commission ..c css ive ase cee) coe coy 159048 
Baths Hotel. ... 18°375 
Tanzim Gardens (0 n to the Public) and Police... 9+330 
Square in front of Rene: ieee aie’ tee 7424 
Station Garden... .. ae : 


At 1°462 
asia. .. £F.111°639 
———__——_—_— 


GHIZEH AND GHEZIREH WATER SERVICE, 


Se '* 


Expenditures. 4 Receipts. 
£E. : 
4,500 
2E. 
Bepits of vale water on Government Account... ... 5588 
rince ‘Hussein and H.H. the Princess Fatima 
Bugs macly ee neler $90 
riyate su water m Seg: ena hones bal Re 
saab erat Bay Sie SRS as eee 
Total... ... £4.7.368 
2,868 Gross Profit. 
7,368 


For a number of years this Service has been asking for a grant of 
£E.2,000 to lay on water for the town of Ghizeh, In 1901 £E.500 
was granted as a trial. 


= 
, 
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The result of this trial is gratifying. Against an expenditure of 


¥£E.500, the receipts were £E.188, and notwithstanding the low price 
charged for the water, 60% of the receipts represent clear profit. 


Guizen Nursery. 


The work in the Nursery has been very satisfactory, it having been 
found possible to execute all orders received for trees, shrubs and 
flowers. 

The Nursery is now in a position to supply every year at least three 
times the quantity supplied in 1902, and this with very little increase 
in the yearly expenditure. - 

Hardly any demands for trees, etc., were received from the different 
Local Commissions, doubtless owing to their very limited budgets 


not admitting expenditure on this head. We shall be able in 1903 to 


supply a number of trees gratis. The existing number of lebakh trees 
and their ages are given in the following statement A. 
The best ages for transplanting is from eight to twelve years. 








Lebakh trees A 


bo Gs Be Or CO 
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Statement oF Receiers ann EXpeNDITURE FOR THE 
Guizen Nursery, 1902. 


Trees, Seaves AND FLowens, surriicp TO Government Ganpens, Catno. 
Eztekieh Garden. 


Pprubaand tromecs: loss (ec) auc, loca cae” ova -e0a!) Bai “ics 326 
MESIOU Es: Fac repel shat fey wc: Sauce [eect sie: cece AAORD 


Cairo City Tanzim. 
PORPUDS- ENGAGER 2h Kae Gos jace. ave. ask ieee weet ‘ne OSLO 
Flowers in pots ... ... s+ (fee nee nee ane ane eee 45311 Te ees 


£6. M. 
499 620 
Survey Department. 
Trees... pipette pabiMedbiireepUsest (sval‘aee) “ase dau 55 
Flowers in pots divtcrpaa! bie) GRE Lakcc Gea 00a Vich) <p sek UN 
Section No, 4 
Sale of flowers to private persons Bia Joab); S36) aNd fessi) aes stay 59 045 


RSIS CR GA ANOND REIN Op eg a cine mee seen 47 316 
Total... ... £6805 981 


Expenses : 
2K. M. 
PRRIRCIMRN yy, 0, Wee oeeeh vita, iene “ess ie: ce age gua Gates sen, pone (AOR BAS 
Poles for trees, rope and other stores... ee cee see tee 143 392 


Totatcas soe 20,598 037 037 
TREES IN sEcTION N° 4 
(thezireh Promenade. 

Tn section N° 4 there are in all about 4,800 Lebakhs. This repre- 
sents a length of road of 24,000 metres; the new Ghezireh Promenade 
1,200 metres in length is planted with palms. This makes a total 
length of road of 25,200 metres. Owing to the great length it is 
almost impossible to have efficient control over the men and watering 


carts. The expense in consequence is heavy, 164 young Lebakh 
trees were planted this year. 





EXPENSES. aa 
Salaries of one reis and workmen 4... ws. ess -159,170 
Watering and other carts 206,665 


Making 161 iron tree guards in Ghizeh workshop ... 69,223 





435,058 
Sale of timber and branches of trees ...0 6.0.0. cee eee 134,000 


ots! expanses ve ee LE.BOLO58 


* Under the item of ealaries is included the pay of one Clerk and ong Reis, 








ESBEKIEH GARDENS. 





The gate receipts for the year were £E.1,183.593 or £E.28,749 in 
excess of the receipts in 1901. Both the English and native bands 
were stopped on the outbreak of cholera, If this had not been the 
ease there would have been a considerable increase of gate money over 
former years. 

££.381,250 was paid out of the gate receipts for salaries to collectors, 
cloak room attendants, garden rangers and the English Military band; 
the remainder is placed to the credit of the service. 


A further length of iron railing was erected in 1902 from the grotto 


running in front of the Fencing Club up to the South gate. 





ex, Mill. 
RECRITS FROM GATES: 1... Whew hae. Gh oct: BRS. ORS: 
EXpenses: 
£E. Mill 
~ Salaries, Clerks and Garden Rangers... 4. =. = 300 000 
English Military Band 2.0... 1c. se eee eee 81 250 
Total ... 0... £E381 250 
Especien Gannen Exrenses ror 102 
Cee a ak Ses ac D ae ras 36L 892 
Watersg ssc. da eg sarark Sheet, Gonare < 689 310 
Bataries, Gates ess ick. sce sete see, aie oa 190 R50 
Uniforms for Gaffirs — .., ee 13° 340 
Sewage Company for clearing compen ae. - 20 SRS 
Tron railings ae ** “- ef ore or one 1 609. 
PUD TOR MIND aia: 33085: ein eK: aie: SaBT de tah 10 906 
Native Militiry Band capil iued beccmsieriray> sco: or ate SON, 
Salaries, Workmen...  ... ie; ees, hae 42 380 
Staff, included Boabs, Clerk Sea as. ahi Kass Agee 267 «772 
Stores, seeds, hoses, telephone, le qerting. new 
arth a ae See 250 S87 
KO ee sonar 218 
—=—=—=—= 
RECAPITULATION, 
2E. Mill. #E. Mill, 


Rents... ... 1,183 593 Expenses... .., 2454 218 


ree 
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CompARATIVE STATEMENT OF THE RECEIPTS OF THE Espexika GarpENs 
From 1897 To END oF OctopER 1902. 








MontTus. 1897 1898 1899 1900 1901 1992 
2E. £E. £E. 2£E. £E. 2E. 


January ... ...{ 17.590} 70.626] 56.698) 67.394] 61.401) 72.733 
February ... ...| 21.610) 129.308) 116.989) 88.736] 131.716) 134.634 
March... ... ...| 26.440] 95.486] 77.876] 117.212] 91.968] 134.362 
April... 2. | 28 970] 98.839] 102.484) 137.449] 121.699] 123.176 
May ... se: ve{ 31.290] 137.800) 176.018) 167.219] 153.251] 152.064 
June ... sc. veef 42.190] 152.171] 153.688] 170.465) 152.943) 146.747 


| | -— |S | 


dst Half-Year ...) 168.090] 684.230) 683.403] 748.475) 712.975] 763.725 


July .. se -s] 34-635) 142.391] 131.260) 124.427] 132.391] 130.833 
August... ...) 27-185] 105.086) 128.134) 110.221) 74.501) 67.586 
September... ...] 18-755) 112.995) 123.328] 119.057) 67.200) 54.288 
October... ...{ 18.305) 79.971] 97.381] 81.666) 51.991) 52.865 
November... ...) 16.705) 70.105) 68.893] 76.298] 56.250) 58.380 
December ... ...) 24-200) 60.172) 61.488) 61.936) 58.292) 54.916 





2nd Half-vear ...) 139.785) 570.720) 610.484] 573.605} 440 625) 418.868 


Total... ...) 807.875) 1,255.050) 1,293. 887] 1,322.080) 1,153,603] 1.182.593 
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RAPPORT 
TRAVAUX DE PRESERVATION DES GATACOMBES 
A KOM-EL-CHOUGAFA, ALEXANDRIE 


PAR 


M. EHRLICH, 


INSPROTEUR DES BATIMENTS DE LOU RST. 







LST 


TEE Ep pa rien 
1. saad Blanes Ons 


. aes &. 
le May wh pale Casto ak om walk 


RAPPORT 


SUK LES 


TRAVAUX DE PRESERVATION DES GATACOMBES 


A KOM-EL-CHOUGAFA 


Le Président du Comité du Musée Gréco-Romain 4 Alexandrie, 
Hassan pacha Mohsen, a signalé, dans sa lettre ci-jointe, le danger qui, 
selon Ini, menace le monument des catacombes, i Kom-el-Chougafa, 

Ce danger proviendrait de différentes causes que voici en détail : 

L° Des infiltrations considérables qui menaceraient la base des parois. 

2 Du poids énorme des strata de terres sur Je rocher, 

3° De l'état des vorites et architraves des salles et corridors dange- 
reusement fissurés, 

Aprés un examen trés minutieux da monument, je dois dire que le 
danger menagant ses différentes parties ne me parait pas aussi grave 
qu'il parait, ressortir du rapport fait par $.E. Mohsen pacha, 

Examinons maintenant les travaux qu'il propose d’exécuter en yue 
de sauver le monument. 

Ces travaux peuvent étre rangés sous quatre catégories différentes, 
Il propose ; 

1° Consolidation des parois sur toute lear étendue pour leur donner 
Passiette nécessaire et en prévenir l’écroulement. 

2 Déblaiement des couches extériewres pour alléger la pression sur 
les voiites et corridors & l'intérieur. 
8° Consolidation des voiites elles-mémes. 

+ Epuisement des caux @injiltration. 
Le montant de ces travaux a été estimé sommairement par les 
nieurs de la Municipalité & L.E. 2000. Un devis détaillé n'existe 


pas 
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Ad. 1. — La consolidation des parois en vue de prévenir leur 
écroulement ne me semble point nécessaire, La erainte d'un accident 
pareil existerait seulement au cas of de grands creux se seraient 
produits dans le sous-sol et que les murs céderaient a laction ecombinée 
du poids supérieur et de l'effet des infiltrations souterraines tichant de 
produire des affouillements dangereux. Le poids, on peut lalléger, nous 
le savons déja, et la présence continuelle des infiltrations tout & fait 
stables, non sujettes A des hausses ¢t baisses et tendant & remplir ces 
creux, s'il en existe, me semble au contraire exercer une espece de 
coutre-poids ou contre pression qui agirait en sens opposé 4 Ia pression 
travaillant par en hant. 

Ad. 2. — Le déblaiement des monticules de décombres qui coiffent 
le noyau rocheux renfermant le monument, constitue une mesure de 
précaution trés nécessaire & prendre pour alléger le poids et réduire le 
danger d'un affaissement soudain des architraves et vofites taillées dans 
ce méme rocher, quoique ceci, comme je le dis au prochain paragraphe, 
he me parait pas tres probable. 

Ce travail est compris dans l'estimation jomte 4 ce rapport. 

Ad. 3. — La consolidation des voites elles-mémes ne s‘impose pas 
comme tne néceasité, On a beau examiner les plafonds partout, dans 
les hypogées, dans le temple, ou dans les corridors de dégagement des 
« loculus », on né peut y découvrir aucune fissure. Non seulement, 
mais les portées qui en largeur n’exeédent nille part 2",50 entre les 
parois et se tiennent souvent en dessous, ne me paraissent pas suffi- 
samment grandes pour donner lieu & des craintes d’un écroulement, 
surtout apres le déblaiement des couches des décombres au-dessus, 

Tout ce qu'on voit sur les faces des voiites et des parois, sont des 
cavités plus ou moins profondes, qui se sont produites dans le rocher 
par l'influence des agents atmosphériques, et lui donnent l’apparence 
et les qualités extérieures du « taf ». Néanmoins la pierre est dure et 
parait d’une densité suffisante pour exercer la résistance youlue. 


Il y a un endroit, cependant, vraiment menace et qui demande une 
attention tout & fait spéciale et immediate. C'est le grand mausolée 
attribué & lempereur Caracalla. C'est une immense salle formant 
Yextréemité Est de l'ensemble des salles et chambres dans la galerie 
supérieure, c’est-h-dire la premitre qu'on rencontre en descendant par 
Vesealier tournant. 

Ici une grande partie du plafond s’est écroulée l'année passée, et la 
masse énorme de débris, qui remplit la salle sur 7/, de sa hauteur, fait 
témoignage de importance de laceident. 
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Ayant trouvé les parois dans un état de détérioration trés avancé, et Travaux 
leurs bases méme dégradées jusqu’h ce point qu'on y voit des grands simarttltion 
ereux mesurant jusqu’i 1 métre de profondeur, je considére qu'il serait * 
trés dangereux d’engager ces parois dans les travaux de consolidation 
du plafond, quel que soit le systéme adopté pour un tel renforcement. 

Je propose done de construire une série de piliers en briques 
distance & peu prés égales le long des parois, et d'y appuyer des 
arceaux en briques prenant leur naissance dans les pieds-droits, Ces 
areeaux recevraient une maconnerie également en ciment composée de 
moellons du Mex, montant jusqu’au plafond actuel et remplissant 
bien tous les creux et inégalités de la surface, 

De cette fagon je crois que le plafond sera parfaitement garanti 
contre tout danger & l'avenir. 

Comme travail supplémentaire h ceux indiqués ci-haut, je proposerais 
encore de construire une murette en briques comme couronnement au 
mur de la périphérie du grand puits circulaire, qui donne appui a 
lescalier tournant descendant dans les eatacombes, Elle aura pour but 
(empécher les eaux pluviales, qui descendent souvent en yrais torrents 
da haut des collines, d’entrer dans le temple. 

Ad, 4.— Les tableaux n® 1 et 2 (voir pages 340 et 341), pourront 
illustrer le résultat des épnisements et les différentes phases parlesquelles 
ils ont passé jusqu’h la suspension des travaux en date du 30 juin. 

Tei un bref récit des travaux entrepris pour arriver au moyen 
d’épuisements & baisser les eaux dans Je temple et A nous renseigner 
sur leur nature, leur force et leur provenance. 

Les travaux préliminaires ont commencé le 25 mars, 


Ayant on crédit trés modeste 4 ma disposition, j'ai d’abord essayé 
Varriver & un résultat si petit qu'il soit, en installant deux pompes de 
la Municipalité, qui sont sous la charge de la Brigade des Pompiers, et 
que M. le Commandant de la Police a bien voulu me préter A titre 
gracieux. 

Les difficultés qui s‘opposaient & ce travail étaient énormes, Comme 
la Municipalité ne pouvait pas me permettre de lancer les eaux de 
refoulement dans leurs égouts & eéré, il a fallu les amener vers le canal 
Mahmoudieh, jusqu’h presque 300 métres de distance, et ceci en passant 
sur un terrain des plus accidentés, Des arréts continuels et des répa- 
rations fréquentes aux pompes en étaient la suite; et vers lau fin du 
mois d’avril, j'ai df renoncer 4 l'emploi de ces pompes. 
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Poita creusé La hauteur excessive du refoulement dont on peut se rendre compte 


A Vextrémité 


Nord 


do T 
(voir sana 


centrifuges. 


en étudiant les altitudes portées sur les plans et coupes, préesentait de 


7) grandes difficultés techniques. Jai bientét va que, pour réduire cette 


hauteur autant que possible, le point indiqué était lextrémité nord, 
point « M» du plan d’ensemble. C’était Vendroit de l'ancienne entrée 
dans le temple, qui était encore accessible en 1901 et fut bouchée en- 
suite par M. le D* Botti, conservateur du Musée, par un arceau en 
briques, sur lesquelles il posait des remblais jusqu’au niveau de la route 
daccts venant de la ville. 

Tei on se trouvait au pied des collines et on gagnait environ 7 metres 
en hauteur pour la sortie des eaux de refoulement. 

A Vaide de sondages, qui furent précédés d'un relevé exact du temple 
et des collines qui le coiffent nous sommes arrivés & fixer sur le terrain 
de lu surface exactementl'endroit oi devait se trouver l'ancienne ouver- 
ture. Aussitét ce point établi, un nouveau puits fut creusé, mesurant 
4 mbtres x 4 métres de cbté, sur 8 métres de profondeur, avec ses 
flanes supportés par un boisage en madriers de fortes dimensions for- 
mant palplancher. L’arceau en briques fut coupé pour le passage des 
tuyaux, et, apres un travail de presque um mois, on était prét de pro- 
céder avec une nouvelle installation de pompes plus puissantes et nous 
permettant de travailler sous des conditions techniques plus satisfai- 
suntes, 

Le erédit primitif de L.E. 300 étant presque épuisé, un erédit supple- 
mentaire de LE. 300 nous fut ouvert, sur ma demande, par le Ministére 
des Finances. 

On proeéda ensuite avec linstallation de deux pompes centrifuges 
fournies pur I'Entreprise Almay’. 


Une seule pompe ne pouvant suffre, on a installé deux centrifuges 
de 20 centimetres de diamétre, dont une, fabrique Dumont, et une, 
Schlieck, donnant un débit moyen de 275 métres cubes par heure, 

En s‘écartant du systéme usuel qu'on suit dans un eas pareil, et qui 
consiste & rendre la pompe inférieure indépendante de celle en haut en 
la faisant jeter les eaux de refonlement dans an réservoir spécial, dans 
lequel puise le tuyau d’aspiration de la pompe supérieure, on a accouple 
Jes deux pompes par un tayautage continu, Ce systéme a beaucoup 
simplifié le travail, étant donné l'espace trés restreint 2 notre disposi- 
tion dans ce puits si étroit. 

Deux locomobiles ont été installées en haut, une faisant marcher 
la pompe supérieure, l'autre, par une transinission assez compliquée 
et difficile & établir, celle d’en bas. 
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Aprés beaucoup de tatonnements et d’essais sans résultat, dictés par 
le désir d’économiser de l'argent, nous sommes arrivés & voir que In 
seule solution promettant un succts, quelque petit qu'il soit, était 
détablir une communication directe entre l'escalier du centre conduisant 
aux galeries inférieures, oi l'eau affluait avee le plus de force, et le 
vieux canal creusé par les architectes dans l'antiquité. Je parle du 
canal qui enveloppe les parois postérieures du temple proprement dit, 
du cété nord, est et ouest. 

Pour obtenir cette communication, on a fait une entaille dans les 
marches de l’escalier central, travail que M. Botti, consulté au préalable, 
a bien voulu autoriser. 

Une fois cette communication établie, les pompes étaient nourries 
abondamment, et leur fonctionnement était assuré. 

Le résultat était : 

La découverte du sol de la galerie centrale, jusqu’h présent inacces- 
sible, & la eéte—0.97, cest-d-dire 0 2",50 au-dessous du radier du temple. 

Ainsi nos longs travaux furent enfin couronnés de succes, et le but 
atteint, qui était de savoir si par épuisements on pouvait arriver, au 
moins temporairement, & baisser les eaux 4 |'intérieur des catacombes 
jusqu’au fond de la plus basse galerie comme jusqu’h présent. 

Les tableaux suivants, pages 340 et 341, donnent le résultat des 
épuisements pendant les mois d’avril, mai et juin. 
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TABLEAU N° 1 


DONNANT LES COTES DU CANAL ET DU TEMPLE 
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Pompé 2 jours, | 


0.43 | Pompé 2 jours. 2"* Epoque. 


Note, — Les cates sent toutes rluites au zéto dee Trrigations, seit at niveau des plas: 
haceee mors. 
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TABLEAU N° 2 
(Supplément wu N* 1) 


I™ époque, du 25 mars au 21 avril, avant de pomper 
sériensement........200 dastuakfokaxpossaacdsasedcodeveests 


2" dpoque, du 21 avril au 9 juin, — Séconle dans 
des essais plus ou moins satisfuisants de baisser 
les eaux au moyen des pompes & incendie de la 
Municipalité d’abord, ensuite des pompes centri- 
fuges installées par |"Entreprise is. La 
cominunication directe entre le chenal d’aspira- 
tion et le puits principal de Vesealier inférieur 
du temple n'est pus encore établie.......-.-rcereee+s 


3™ gpoque, du 0 juin av 30 juin. — La communi- 
cation aveo Vesealier est établie par entaille dans 
le rocher. On pompe avee suceés. L’ean eat bais- 
aée temporairement jusqu’au pied de lescalier 
inférieur du temple, soit & la cote —0.97 (hauteur 
dpuisde: 27/50) vesecescooneeseres me tak 


47° ¢poque, du 30 juin au 25 septembre. — Les épui- 
sements sont arrétés et les pompes enlevées....... 








Tanz Canal | Eaux dupe 
Mahmondi¢h | by Temple 











+1.87 | +1.56 | 0-31 


+1.86 | +145 


+1.82 | +1.34 


Note, — fa colonns B donne Ia cote a tnquelle le nivean dea eaux dang le temple 


retourne apres arrét temporsire dee pampes. 


Le niveau du canal est resté i peu prés stable. Du reste, il est connu 
par les renseignements obtenus des irrigations qu’en temps ordinaire 
la crue du Nil ne se fait pas sentir dans le canal, prés d'Alexandrie. 

Le niveau dans le temple, — Il y a une diminution incontestable des 
eaux dans le temple. Elles ont baissé de (",26 depnis le commencement 


des travaux. 


Apres la suspension des épuisements, la cote dans le temple est restée 
stable & Ia cote moyenne de +1",30 depuis presque trois mois, sans 
aucune tendance de retourner 4 la hauteur primitive de + 1"56, 


Entrons maintenant dans la question de la provenance des eaux, et ., SMor 
yoyons si leur présence est vraiment nuisible au monument. 


D’oit viennent ces eaux? 
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Peut-on les combattre? 

Vant-il la peine de les combattre? 

Au préalable, je désire constater que l'eau telle qu’on la trouve actuel- 
lement dans le temple couvrant l’escalier central descendant dans la 
galerie du sous-sol, n'est pas du tout saumitre. Elle est limpide et 
semble posséder toutes les qualités de lean d'un puits, bien filtrée par 
le terrain sablonneux et rocheux qui l’entoure. 

Pour moi, il ne peut done pas s'agir de l'eau de mer, dont la cote 
moyenne, du reste, n’atteint jamais celle constatée dans le temple. 

Histoire du Canal. — 11 serait intéressant d’entrer pour un moment 
sur le terrain historique, Sur existence du canal Mahmoudieh, dans 
Vantiquité, on ne peut plus avoir de doute. 

On sait par le témoignage positif de Strabon (‘), qu’en sortant 
d’Alexandrie par la porte de Canope « porte Est » on avait 4 sa droite le 
canal de ce nom qui suivait parallélement et & peu de distance les bords 
de la mer. 

Quel que soit le cours que le canal ait suivi dans l'antiquité, soit en 
enveloppant l'extrémité méridionale et occidentale de la ville, tel quil 
existe aujourd'hui, et qu'il se trouve indiqué sur les deux plans de 
Vancienne Alexandrie, faits par Néroutsos bey et M. le docteur Botti 
respectivement, ou bien en ¢raversant le centre de la ville, — voir le 
témoignage de Hirtius, “De Bello Alexandrine,” Cap. V, cité dans 
le Mémoire sur le Canal d’Alexandrie, élaboré par les membres 
de l'expédition frangaise de 1799, — il parait sfir que la nécessité de 
creuser un canal amenant l'eau potable & la ville d’Alexandrie, s'est 
fait sentir bientét aprés sa fondation, car le systtme de citernes ne 
pouvait pas suffire longtemps 4 une ville qui, vers Van 500 av. J.-C, 
était déja devenue la ville la plus peuplée de l'Egypte. 

Comme, d'un autre coté, Vorigine des Catacombes de Kom-el- 
Chougafa est attribuée par les savants & |’époque Augustéenne ou 
derniére Ptoléméenne, on pourrait, sans trop s’écarter de la verité, fixer 
la date de lorigine de ce monument & 200 ans plas tard, 

Or, nous nous trouvons vis-A-vis du fait que les catacombes ont été 
taillées dans le rocher & sec, et ceci en dépit de l'existence du canal 
d’Alexandrie 4 une distance trés proche des tombeaux, 

Si le sous-sol était imbibé avec les infiltrations du canal, les archi- 
tectes qui dirigeaient les travaux devaient rencontrer ces eaux 4 pen de 
profondeur sous la surface du terrain naturel, et auraient renoneé & 
leur tiche devant un ennemi si puissant. 


(*) Strabon, Géorg. ily, XVII, 
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Du temps des anciens, il n'y avait done pas dinfiltrations malgré 
l'existence du canal A cote. 

Canal de communication avec le Mahmoudich. — On a parlé — du 
reste M. Botti est partisan de cette théorie — d'un chenal de communi- 
cation qu'on aurait creusé & une époque plus récente que celle de la 
construction des catacombes, pour amener les eaux dans le temple. 

Il est trés difficile de voir dans quel but on aurait établi une pareille 
communication, 

En outre, un tel travail présentait des difficultés énormes. On n’a 
qu’h étudier les cotes y relatives. Le sol du corridor mis & sec par nos 
épuisements, qui est la plus basse galerie jusqu’t laquelle nous avons 
pu pousser les travaux, est i la cbte —0",97 réduite au zéro des basses 
mers. D'aprés les sondages faits, la surface du rocher se trouve enviren 
a la efte +14",50 du coté du canal. On devait done creuser un canal 
sur 300 metres de longueur & une profondeur environ 15",50 au- 
dessous du rocher et en montant tout le temps, parce que, d'aprés le 
rapport de expédition frangaise, le plafond du canal, & une demi-lieue 
d’Alexandrie, était un peu plus bas que le niveau de Ja surface de Ja 
mer pour aller en contre-pente, cest-i-dire en moutant, vers l’ancienne 
enceinte des Arabes, qui passait tout prés des catacombes. 

Le chenal de communication, s'il existait, devait done monter égale- 
ment vers le canal Mahmoudieh, 

Mais cette théorie est définitivement contrariée par le fait que l'eau 
dans le temple devrait se niveler exactement avec le canal, si vraiment 
cette communication, soit directe soit indirecte, existait. 

Ceci, nous le savons de ce qui précéde, n’est pas le cas, 


RESUME 


D'aprés ce que nous avons démontré ci-haut, il est done difficile de 
croire & des injiltrations provenant du canal. Car elles n’existaient: pas 
dans l'antiquité, ou, du moins, elles ne se faisaient pas sentir ; en outre, 
la relation des altitudes entre Je canal et le temple respectivement, n'a 
pas changé depuis l'ouverture des catacombes, et le tableau des niveaux, 
joint & ce rapport, fait voir une diminution sensible des eaux apres les 
épuisements sans aucune tendance de remonter & ancienne hauteur 
dans une période de trois mois aprés Ja suspension des travaux. 


On ne peut eroire davantage : 


A une communication directe avec le canal pour les raisons données 
ci-haut, 
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La vraie solution du probléme me parait étre donnée par la supposi- 
tion que nous avons & faire & une nappe d'eau trés étendue, formant 


un grand réservoir 4 travers les cavités du rocher et provenant de deux 
causes, 


1, — De 1’ AFFAISSEMENT GENERAL DE LA PLAGE. 


D'aprés les chroniqueurs arabes de I’époque (*),enl’an 702 de Vhégire, 
1324 de notre tre, un violent tremblement de terre visita la céte de 
l'Egypte, et causa un affaissement général de la plage. L’existence des 
Vieilles fondations des anciens palais au fond de la mer en fait preuve. 
La trace de ces fondations fut découverte partout pendant la construe- 
tion du nouveau quai. 

Aujourd’hui cet affaissement est un fait admis par tous nos savants, 

Cette commotion a dfi se répandre sur toute la ville et a di com- 
prendre dans son rayon le canal et les catacombes, qui, en se baissant, 
devaient entrer dans la zone de /"eau souterraine qui a rempli les galeries 
inférieures du monument. 


2, — Des EAUX DP SUPERFICIE PROVENANT DES PLUIES, 


Les pluies qui se sont abattues pendant 2000 ans sur ces collines, 
rencontrant un terrain trés perméable, et, on il était rocheux, formé 
par une pierre fort absorbante, ont fini par s'accumuler et hausser la 
edte des eaux & l’intérieur des catacombes, sans aucune chance d'une 
évaporation. 

Eaux des puits et sakiehs dans le voisinage. — Pour terminer mes 
recherches, j'ai mesuré aussi les puits dans le voisinage des catacombes 
du coté du canal Malmoudieh. Ces puits, au nombre de trois, sont situés 
4 mi-distance environ entre les collines et le canal. 

J'ai constaté les edtes suivantes, prises le 24 juin, c’est-A-dire vers la 
fin des épuisements : 


OOtos de leu. 
a) Ancienne Sakieh de la Compagnie du Gaz (abandonnée)... + 135 
6) Sakieh dans un jardin & 100 métres du canal... .... + O64 
e} Paits prés d'un four & chanx 4 150 métres da canal... ... + 1".23 


— Ce nivellement a été fait deux fois, a et ¢ se rapprochent beau- 
coup de la céte moyenne de cette époque dans le temple, soit 1",34, 
6 reste beaucoup en dessous, chose qui parait étrange au premier coup 
d'ceil. 


(*) Nénovrsos Bey, Ztede sur fAncienne Alexandrie, Chap. 1¥, p. 20, 
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Mais i] est un fait connn que la densité des couches de terre dans le 
sous-sol change quelquefois rapidement d’un point & V’antre et l'eau 
doit suivre toujours la ligne de la moindre résistance. 

Si on regurde l'ensemble des cdtes ci-dessus, qui sont beaucoup plus 
basses que la edte moyenne du canal, je crois pourtant que nous avons 
une autre preuve ici, que c'est l'eau souterraine qu'on a trouvée et 
non des infiltrations du canal Mahmoudieh. 

D’aprés ce qui précéde, il est simple de répondre aux deux autres 
questions posées & la page 342. 


Nous savons maintenant : 


1° Que femporairement et & l'aide de pompes puissantes, on peut les 
baisser tant qu'on veut, 

2 Que d'une facon permanente, Yeau se trouve réduite d une cote 
0,26 plus basse que la edte primitive. 

3° Qu’on pourra peut-étre réduire cette cfte encore plus. Mais je n'y 
vois aucune utilité tant qu’on n’arrive pas 4 enlever les eaux deéfinitive- 
ment et & tout jamais. 

4° Que ceci parait impossible, car, 4 chaque arrét de pompes, l'eau 
afiiuait avec force de tous les cotés et méme le bouchage au ciment des 
sources souterraines n'a pas pu arréter l’affluence des eaux. 

Les frais des nouveaux épuisements, si on youdra les reprendre & 
une date future, sont calculés sommairement et 4 part dans l'estimation 
jointe i ce rapport. 


Ces épuisements ne pourraient avoir que deux buts 4 atteindre : 


1° La consolidation du monument. 

2 La continuation des recherches archéologiques. 

Jai déja exposé mes vues sur le premier point et je répéte qu'il me 
semble méme risqué de déranger les eaux dans le sous-sol. Cette grande 
nappe d'eau, toujours stable, forme une espéce de radier général, et, 
par ce fait, une bonne base pour les papois, qu'il serait dangereux 
denlever soudainement. 

Quant A Putilité de continuer les recherches archéologiques, j'avoue 
mon incompétence. 

Mais je doute qu’on réussira jamais de pousser ces recherches plus 
en avant, en présence des difficultés techniques que j'ai taché de décrire 
dans ce rapport, 


Possibilité 
de combattre 
eaux. 


Trilité des 
épuisemeants 
l'avenir, 








DEVIS 


POUR LES TRAVAUX DE CONSOLIDATION DES CATACOMBES DE KOM EL CHOUGAFA 
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. “ . 400. —— 
2 Salle Caracalla. 
BO | Dédblai de terves 12. cso ove nes cee ees nee ee 3. — 
is Renforcement plafond. 
10 | Fondation des *, — Béton composé de deux 
parties de iP yh et une partie de mortier. 
mortier sera composé de deux pairs de sable et 
et une partie de ciment Portland San) wat uk 12. — 
36 | Eléeation. — Maconnerie de briques Bireher hour- 
dévs an mortier de auyceinst ee comme & 
an et .3 aes ose - Prd aee nae wee 72. ba 
6 | Maconnerie de briques comme & ee ppeclent 
= pour votitains 0.0 1. w+ gee ae 18. — 
400 | Fer cond pour tirants de chainage et arene en fer 
a de 0.50x050*0.015 oo esa riaseaeh 14. — 
20) | Maconnerie pour rempl 6 on moellons hourdés 
au casetan Bs f peneag sai hae comme & Mart. £ 4. — 
an Murette de couronnement sur puits principal. 
40 | Maconnerie de briques du pays bewaces au sss 
A ab cae ciment Portland comme & Part. 3... ... 53.600 
1. 
154 | Caniveau pour drainage des eaux pluviales ... ... 15.41) 


325 | Enduit de 2 centimétres d’épaisseur un mortier de 
ciment Portland pour recouvrement aeRO 


du dit, mur oe see had oe “fr *e BO.S875 


Note. — Suivent les renseignements pour frais d’Apuisement, 
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A part les frais d’installation, ammortissement du matériel, bénéfice , xine! 
d'industrie, intéréts du capital, etc., on peut fixer comme suit le prix 
de revient des épuisements exécutés & une profondeur variable entre 
5 et 9 metres par une pompe centrifuge (Dumont) de 18 4 20 c.m. 
de diamétre, actionnée par une locomobile ordinaire de la force de 


12—16 H. P. 
Analyse pour une journde de 10 — 12 heures de travail. 

Charbon kg. 500 4 frs. 40 par tonne... oe Fra, 20.— 
Mécanicien, chauffeur, ete, 2... 6. ue > §.— 
Maneuvre pour transport dean, ete. ... * 2.50 
Huile, graisse, courroies, ete. ... > ji 
Réparntion, imprévns. ete, ~ » - 8.350 

Tota}.ic uc. is Free. 87.— 


Pour une installation comme celle fajte & Kom-el-Chougafa, c’est- 
i-dire avec 2 pompes accouplées et tuyautage continu il y a lieu 
certainement 4 une augmentation des frais d’au moins 25 °/,, & 
cause du plus grand effort demandé aux locomobiles, & la spéciale 
surveillance, ete. Par contre, une installation définitive qui permet 
d’employer des moyens perfectionnés et fixes, peat donner une économie 
dau moins 40 °/, dans la consommation du charbon. 

Pour frais d'installation des pompes méme avec locomobiles, on peut 
ajouter une fois pour toutes une somme de L.E. 250. 





REPORT ON THE SURVEY DEPARTMENT 


For 1902 


Cavr. H. G. LYONS, 















. 

oe 

a 

9 
VAs 
1e. = , 


= 
|= 





i. 


_— 
ae 
= : 
} a lv. @ 7 La 
s 
' 
7 


= 
ae 
| 
Lal 
es 
i] 


5 a 
a“ 
= 
A_oD 
so 
j 
in 
' 
7 
; 
ri. 
’ 
< 
’ 
» 
! 
, 
e& 


u 
= 


. = 
ae 
& 
ral 
Cc 
Po 
1 
. 
1‘ 


= 


i 


— = ee 
ieee 
1 
* 
r 
® 
Ps 
« 
% 
-» 
aaa 
- - 


a 
| hel 





5 
= 


»- 


: a | 
aa 


SURVEY DEPARTMENT REPORT, 1902. 


— 


During the year 1902 the methods of survey employed were gene- Introduction. 
rally the same as those described in the annual report for 1901, but 
certain improvements have been made and the various data are of more 
value and more exact since they are now deduced from a longer series 
of observations. It has been necessary to work at very high pressure, 
much higher than is good for the work turned out, in order to complete 
the provinces of Menufia and Fayum in time for the Reassessment 
Commissions. Work was carried on in Taftishes for as much as 14 
hours per diem in the months of June and July, and the final checking 
was in some cases hurried and insufficient. The cause of the delay 
which produced this congestion of the work was explained in last year’s 
Report, and the same removal of survey marks went on nninterruptedly 
_ until the end of the work. In the provinces of Qaliubia and Dagahilia 

very few have been removed, and consequently the work is in a for- 
ward state. 

There has been a steady improvement in the class of work turned 
out and a small decrease in the cost, but so long as work is carried on 
under the existing conditions it seems improbable that the latter can 
be reduced. 

As there is no authority to oblige landowners to be present at the 
time of survey, the information of the Omda and Sheikhs has to be 
taken in the case of absentee owners; this is often wrong and causes 
considerable expense and delay to correct it later. 

The high rate of work which is necessary also tends to increase the 
cost. The data furnished by the old land registers are very insufficient, 
and it is necessary to refer to the village Omda for further information. 
In some cases inaccurate information is intentionally given, causing 
considerable hardship to small proprietors, but it is practically impos- 
sible to get reliable evidence to prove it. The only safeguard is the 
frequent inspection of the work in the village by the Inspector. How- 
ever as higher accuracy is aimed at, and as the checking and examina- 
tion of the Registers is more minute and the verification of areas is 
more thorough, it becomes increasingly difficult for an Inspector to 
see the work in the village as often as he would like to do. The 
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average work of an Inspector and the amount of inspection he has 
been able to do is shown in the following table :-— 


Average number of surveyors | Average number of visite per 
Average number of Villages. and computers. : Village. ' 











43 5) 2.0 
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It wonld be a distinct improvement to reduce the number of sur- 
veyors in the 6 Taftishes now working and to form another Taftish, 
in order to obtain increased inspection. 

The maps this year show a very great increase in topographical ac- 
curacy, whieh is partly due to the improved theodolite traverse work, 
The boundaries of plots cannot be so certainly accurate ; there is no 
obligation on proprietors: to mark the limits of their properties in a 

manent manner, so that, even though the map at the time of survey 
may be perfectly accurate, the boundary line soon becomes slightly 
changed in position as the last furrow in ploughing is more or less 
straight, and this in long and narrow plots may easily make a difference 
in the area. 

It is greatly to be desired that the maps after being sent to the 
Mudiria for custody should be corrected and brought up to date by 
trained surveyors. At present they are either not corrected or are 
corrected by men who are, as surveyors, inferior in technical skill to 
those who originally produced them. The result is that the maps 
rapidly go out of date and become to a great extent obsolete. 

A special advance has been made during the year in the publication 
of topographical maps on the scale of 1/10,000. As was stated in the 
report for 1901, the field work of revising the old survey of 1892 
was commenced in August 1901, and by the end of the year 34 sheets 
had been completed ; several of these had been drawn and partly printed 
but none had been actually published by the end of the year. During 
1902 this work has been actively prosecuted and by the end of the year 
4 total of 112 sheets of 24 square kilometres each had been revised, 
making with what was done in 1901, 146 sheets. Of these 118 were 
printed and published during the year, as well as 6 of Gharbia, making 
124 sheets in all. 

Methods have been gradually simplified and systematised during the 
year, 80 that a year’s out-turn calculated at the rate of production of 
the last 8 months may be taken as 150 sheets. This number of sheets 
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each including an area of 21 square kilometres * vives a total pub- 
lished area of about 3,000 square kilometres per annum, which approxi- 
mately equals that surveyed annually by the Revenne Section of the 
Survey. 

At present, large seale (1/4000 and 1/2500) maps exist for the whole 
of the Delta and Giza and Fayum Provinces, and for some of these 
there are original maps on a scale of 1/10,000 surveyed from 6 to 10 
years ago but never published, Some 1,500 square kilometres of the 
total of 16,000 square kilometres have already been revised to date 
and printed, leaving 14,500 square kilometres to be dealt with. Besides 
this there is an annual out-tarn of about 5,000 square kilometres by the 
Revenue Survey, so that the present credit of £.2,500 allotted for the 
production of Topographical Maps is insufficient to deal even gradually 
with the mass of material awaiting publication. 

Now that all the provinces under survey have been properly trian- 
vulated it has become possible to publish all maps with regular sheet 
lines so that each sheet is full of detail and correctly joins the adjoining 
sheets. Under this system there is a slight delay in getting out the 
sheets of the Revenue Survey, since a map sheet cannot be completed 
and printed off until all the villages which occur on the sheet have 
been finished, On the other band there is a great advantage in the 
new arrangement when a map is wanted of the lands situated along a 
canal or road which traverses several villages. Under the old system 
the maps of each different village had to be cut up and pasted together 


to form « continuous map. 


The instruction class during the year trained 108 pupils for the sostruction. 
different branches of the Department :— 


For Revenue Survey .. 


4 iu 
. Topographical Survey 25 
a Theodolite CRYRYVOQNEG Ieee: scot wean (vb) ees chk Ww 
Fi DORON © Sse a Gat ale rane Saal aon ven 4 

108 


The total wastage from various causes was 31 ; 


Discharged for unsatisfactory work... 0.0 cc. cee cee eae ane | 
Discharged SOR TIRDOTNC a cco Shco Sean, sae) feet stays! sXe) ER th 
Resinnod for Tl teak Soc. ccc. Sip seu, ace. wis 0d tar ene 


BI 
Resigned... ... 2 
31 

Seven Surveyors were promoted to be Engineers. 


* The sheets of Behera Province were of u special size and included 24 equare kilometres 
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$8 
The Department Library has increased considerably during the year:— 


Tn the library Ist January 1902... ... 
Porchased in 1902... ss. eee we 
Presented in 1002... 


In the Library 31st December 1902 





The sale of Maps and Pablications shows a steady though not a 
rapid increase, but there are signs that these sules are on the point of 
becoming considerably larger: — 








628.0 


The work of the Map Store has very largely increased both in_ the 
registering and storing of new material and in furnishing applicants 
with maps and information:— 


Staremest or Puistep Mars, ere., iy Sore 


Majer. Publications 
In store tst January 19020 ee ee eee oe S01) 21474 
Received during LW2 «+ Ba Naest 3 205,318 86,237 
Jssaedl daring L902... 0... +e Sia ses) exp $7,223 16,648 





In Store Bist December 1902 0 wee 216,095 91,063 


r 
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The issues show a large increase on those of previous years:— 







Maps Publications 










YRan. 
Dn payment, On payment, 
1900) 2, 206 103 
1901 24,550 2,847 235 
i 4137 801 












The cost of the survey of a square kilometre (238°05 feddans) for 
the Revenue Survey is:— 


Major Eriagelayiont 
Minor » 


Theodolite Trav rae. 


1.440 
Detail Survey ... ss 3.835 
Compilation of Registers 1.668 





Cost per square kilometre... 





Cost per feddan in milliemes 


To this there should be added the cost of supervision checking, ete.:— 


Per ey. kilom. 
4E. Mill. 
Salaries of Fe tors .. -. O.880 * 
Clerical, and checking staff, ete., “for all correspondence, mape 
and plans 4... ... Mee ie Cyne =e, \Ostous 


Triangulation snd traverse computation Se. ee: ee. eae’? 


I much regret to have to record the death of M. H. Ravon Bey 
who for 16 years had been in charge of the Drawing and Lithographic 
Office of the Public Works Ministry. He was taken ill in December 
1901, and died in February 1902. He had formed the Office and 
trained the staff of it, and the maps printed for the use of the Irniga- 
tion Department were produced under his supervision. He has been 
succeeded by Mr. R. M. Hansard. 

There has been a steady improvement in the quality and out-tarn of 
the work of the Department and this is mainly due to Messrs. Humphreys, 
Craig and Hansard who have been ably seconded by the other Inspectors. 


1 To Government Departinents. 


: aie deel Meteorvlogioal Observations, sent to Government Departments & other weather 
ana Observatories, 


: anes tor 1 1901 were insufficient to furnish corresponding figures, 


a 
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Triangulation. During the year 1902 the minor triangulation of the provinees of 


Triangulation 
. field work 
triangulation, 
’ 
> Buse lines. 





Qaliubia and Dagablia was completed, as well as the greater part of the 
major triangulation of Qena and Girga. Considerable progress was 
made with the minor triangulation in these provinces and several other 
small pieces of triangulation were done for special purpose. 

In consequence of the introduction of perennial irrigation in the 
Mudirias of Assiut, Minia, and Beni-Suef, the cadastral survey of these 
provinces had to be commenced in Upper Egypt in the provinces of 
Qena and Girga for the cadastral survey of this part. 

The general planadopted for the mujor triangulation is toextend a line 
of quadrilaterals along the Nile valley, connecting at intervals of about 
100 to 150 kilometres with base lines where astronomical observations 
are taken, The part between two base lines is reduced as a whole and 
adjusted to give consistency between the values of the various elements 
deduced from the observations at each end, a method that prevents the 
accumulation of error which might result were the triangulation of the 
whole valley made to depend on measirements at one place. It need 
hardly be said that it subjects a triangulation to considerable strain to 
expect it to give accurate positions of the stations at a distance of say 
500 kilometres from the base. Even if the angles were correct, an error 
of only 2" in the initial azimuth would cause a displacement of the 
terminal stations by 5 metres. 

In pursuance of the general plan indicated above, bases for the Aswan 
Qena-Girgs triangulation have been laid down:— 

(1) Near Aswan. 

(2) At Gebelén, Merkaz Luxor, 

(8) At Ambir, Merkaz Nag Hamidi. 

(4) Near Girga, Merkaz Tema, 
though it has not yet been necessary to measure the first and fourth, 

The Gebelén and Ambir bases were measured it a manner similar to 
that employed at Abbassia (y.P.W.D. Report for 1901 p.331) with the 


following results:— 



















Gelelin base. North Sezment South Segaent, 
Metres. Stetrve. 
Measuring N-S...0 ee. see eee ee ee 1052.6236 1253.0819 
Measuring S-N uc. se. see cee nee teen 1052. 6241 1253.6616 
Mia cs cess ace: (400 ney, Gb Mee ass! ans 1052. 6244 1253.6719 
Hesulting lengths ... see eee nee tee nee 2300. 2001 metres, 


Probable error os. ce. vee ste nee see see 1.0 em. or 1 in 230.000 


—ai = 


It is worthy of note that this line was measured under exceptionally 
unfavourable meteorological conditions, the thermometer standing at 
well over 30° C. with fresh to strong breezes blowing most of the time. 











Ambir base. North Segment, South Segment, 
er 
Metres. Metrea 
Measuring NuS... 0 cc. nee ney tee tte ote 1148.093 1175-477 
Messuring SAN. 2) Sk nce) eee tse ose 1150.055 1175.464 








oe pre) Res 1150.024 1175. 470 


Resulting length... 22.0 ce. see wee ee ee 2325.494 
Probuble error 20. coe. coe cee wee ete ee 2.1 em. or L in 111.000 * 


When a series of observations on the Jaderin wires and comparisons 
with the Brunner standard 4-metre bar has “been earried out, it is 
hoped that still better results will be attained, but up to the end of the 
year the bar had not arrived from Paris. 

In the mean time as the staff employed for this work is practically 
the same, much valuable experience is being gained. 

The cost of the major triangulation was:— 

Personnel... ete! aaa! una’ “ase Ceeot! <x 


Transport and marks... cc. see eee nee nee tee a «(eS 
Measurement of base... ... % = 


ore - 


otal... se. LEMS 
for which 1998 square kilometres were triangulated. 


STATISTICAL DETAILS. 


Mason Triancuratron, 


eee ooo 


Daqahtia 








Puyuim. Qatiubin. Qena 
Extent in square kilometres .., 2077 2,950 1,277 
Time taken in days... 2.20 4. 293 270 158 
Stations ocenpier mere 53 4 29 
Lines olwerved... 1.0 26. oes 133 93 Did) 
Prinniilok \syp_ zea seunlhe,, aod Sl 48 66 
Average length of side (metres). 8,700 15,000 15,000) 
Peek ADS RI, Pe eel 703 90 oo 
Cost por square kilometre (£E.) L330 OABT 0469 
Cost per station (£BE.) 2... 13.3 aS 20,7 
Average error of closure of 
tenn. aks: Geo. lesen, Neb 38 24 2°19 


Ar 


Part of Girga reconnoitred ont not observed. 


* Not the final value. 
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Minor Triangulation.—Practically only three parties and sometimes 
only two were available for this work from various causes in the early 
part of the year. In this time the remaining part of the Qaliubia- 
Daqahlia minor triangulation was completed, and a start was made in 
Girga, but it was not till October that any serious work was begun in 
Qena. Four parties distributed this province amongst them, and by 
the year nearly the whole had been reconnoitred and about half 
observed. 


The total cost of minor triangulation was:— 


£E. 

Perennneliis <cs5: cic Sis = 2000 pas. see 1,207 
Transport... ... «+ 49 
ee ee et See 5 74 
£8.1.430 


For this sum an extent of 1,400 square kilometres was covered 
with minor triangles. 


Mixon ‘TRIANGULATION, 







YEAR 


Extent in square kilometres ... 


300 
Time taken (days) 3 
Stations oceupied 42 
Lines observed 100 
Triangles ae), peiieed kas WM 
Average area in square kilom.... 28 
Average length of sides (metres). 3,000 
Cost ( ose;-wsem; MEE eee ate 205 
Cost per square kilometre (£E.) U.683 
Cost per Stution(£E) ... .. 1&8 
Average error of closure of 
triangles ... casiaad 32 


On the accuracy of the points which are laid down in this portion 
of the survey work depends to a great extent the rapidity of the detail 
survey. The reorganisation of this part of the Department was 
entrusted to Mr. E. M. Dowson in the autumn of 1901, and the effect 
began to show by the end of that year, During 1902 the improve- 
ment was maintained, and by increasing the staff it was possible to 
provide the Survey Taftishes with their fixed points sufficiently rapidly 
to avoid the delays which had occurred in the previous year, 


— $9 — 


During this year there were traversed :— 











Feddane. Points. Kilometres chained. 
Se ——e 
Dagahlia fee's Buel jaae 140,335 8,502 2610 
Qaliubia Sry cor tase coed 342,748 19,269 6048 
Total... ... 483,083 27,061 9,253 





The cost was :— 


Relasins sia: Gis wees: Rib ere (owe, ore veow ton, gee pes) HG C088 2,406 
Travelling and other expenses... -+- see see cee tee see net 166 
Freight and cost of marks 00.0 c10 see eee see eee tee nee tee 350 


These data as compared with 1901 are :— 












Cost per square kilometre.. ... ... £E. L440 
Cost per point... see see nee te LE. 0.105 
Points per square kilometre... se. es i 
Kilometres chained per square kilometre. 4.55 
* Average number of points per Surveyor 
POR GRY vce es see oes one exe eee 15 
* Average length chained ... 0... -..met. 4818 


The work too has been much more accurate, only a small namber of 
villages having been rejected by the Computing Office as not falling - 
within the prescribed limits of accuracy. This marked inerease is partly 
the result of more satisfactory organisation and also of the present 
system of training young surveyors specially in the use of the theo- 
dolite and placing them in groups under Engineers for supervision, 
instead of employing the Engineers to do the actual traversing. The 
present system has proved to be more uccurate, more expeditious and 
more economical than the old one. This experience only bears out 
what has been found in other branches of survey work, namely that 
there is no difficulty in training young Egyptians to do good work if 
they are effectively controlled and supervised, but to leave them alone 
to arrange and carry through a piece of survey, especially if it contains 


* including the days spent in putting down murks determining boundaries, making up lists of 
points, &e, 
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work of different kinds, leads to slow and often bad work. The best 
and cheapest results are obtained by dividing the work into successive 
stages and by providing ample supervision. The admissible errors for 
this class of work are given in the following tables :— 


AnGtLan MmasurREMENTS. 


No. of Sides .. 









Error in angle .. 


Lixgar MastReMents, 





Maximum ailmissible error, 


Buin of the Sides. 





metres 
200 0°32 
400 Or49 
600 O65 
800 0°80 
1,000 0°95 
1,500 1°31 
2,000 1°67 
2,500 2°03 
3,000 2°39 





In general the angular errors fall well within the prescribed limits, 


while the errors in chaining, though less satisfactory, do not exceed 
the limits. 


At the beginning of 1902 work was in progress in the Fayam and 
in Menufia provinces, and it was only with the greatest difficulty that 
they were completed in time for the work of reassessment. As it was, 
the necessity for working 10-12 hours per day and even more, tended 
to make the work done less accurate than it otherwise would have been. 
By the end of the summer the whole staff was working in Daqahilia 
and Qaliubia where work has gone much more quiekly than in Fayam 


and Menufia as the theodolite traverse was better and there was less 
interference with the marks, 
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The area surveyed is shown in the following table though the total 
area, which was in hand at the end of 1902 and will be completed early 
in 1903, can only be approximately stated:— 








1901-2 1902 1902-8 Total. 
MAaneaz. sei. CC rr Remarks. 
Feddans. Feddans. 2 Peddans. | Feddans. 
Btsa 134,938 1,696) — > 145,034 
Fayom... 61.064 17,228) — _ 78,292 
Sannures ... 120,290 4,023) — — 124,322 
Menuf... 62,048 = [=| = 62,048 
Quesna... 30,371 35,495) —| — 55,866] = 
Shibin el Kom ...] ¢ 20,155 24.47) 1 3.228) 57,330 : 
Tukh ... — 15,370) 35 58,651) 75,021 é 
Nawa ... = 27,168) 17 $2186) 59534) = 
Dawahi Masr ... — 1,323] 12 LLO83] | 12,406 : 
Qalith... _- — 30 49,599) 40,599 z 
Fareskur ... - sai] 21 | 35,573] 44,044 5 
Dekernes 2... ... _ - 17 18,543) 18,543 z 
El! Mansurn — 7,701 77,778 E 
El Simbellawen .. = 28,769 ans) E 
Mit Ghamr... —_ 12,047 1,860 
Total... 437,875" 184,238) — | 323,470) 945,582 





* This total does not agree with that in p. 338 of Tublic Werks Ministery Report, 1001, einer 
the fignre there given wae only estimated, 


ioe. 


The table given last year® to show the subdivision of the land into: 
holdings is here repeated with the addition of the data furnished by 
the villages which were surveyed during the year, 


Averace Sizx or Prov. 


















te | a 4 5 
2a = =: & |=e & | £2 3 
& s= 22 = Bes = 33 
Mankat = = 2s = SSSE = = 
=> . soy se 2 : = 
el og [ae | 2 leest | & Se 





| 
| 





Bite... vee) cee. ses 


Fayum ‘.5.. <5 s:| 25 
Sannnres ...0 ++ 


40,080 | 15,655 | 89°1) 21,072 | 5 
30,469 | 18474 | 468) 18,781 
45,576 | 20,412 | 44° | 22.445 | 49°2 


Shibin el Kom... ... 56,508 | 21,644 BADR |? 


3 
Menuf ... 5.00 te 8) a4) 39478 
} semen ace ves ove GL | 38,005 | 10499 “6 | 24718 
it eS $1,362 | 11,235 | 35°38) Luo 
Tala ... 53767 | 18965 | 852) 32.515 


Tukh ... =e JOS | 4839] 44] 5,612 | SVS 443] 417 
NAWi.... os see eee 16,825 | 6.676) 397] Yas | 56°] 7} 42 
Dawahi Masr ... 103 14 | 18°6 | 485 39 | 37-9 


El Monsurn 2... 4491 | 1,040 | 43° 
Fareskur ... ... «| 12) L73t HOT | 20° 
EI Simbellawen f 26] WHS] 2585 | 20] SAM] F 
Mit Ghumr =... ...| 19 | 4772) LAO] BTS] 3.017 


Embaha +. “ toe BH) 2391 852 yo— 20,75 
Gitn ce ee | 2 | 18783 | BOMB) BTS] TL 
Ayut 2. oe nce cee 10 | 15,985 | 7,356 478) 7,199 
Safe cL) a6 | 20,868] 6.808 | 326) 12,925 


Burollos ... =| 2 86 1] 22° tt 


I 512 23 | 267 
Sherbin ... ..- «| & | GALS S65) 134] 3020 


470 | 2528 | 396 


* Report on Public Works Ministry, 1001, p. 341. 
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The rate of work and the cost is given in the following table for 282 
villages for which the data were complete during the year 1902. 


Time axp Cost ov Revexce Survey ven 100 Fenpans. 








Pield 


in Feddans, 



































































Work. Reoords. 

Mill. 

MB Shins see. 44s | 1] 145,634 0 493 | 0 256 
Fayum .., ... 20 78,292 2 108) 0 59 
Sannures ... ... 19 124,322 1 281 ]0 342 
Menvf... ee ueed. SAUL OE 62445 1 2389} 12 303 
) Hew cua’ ‘ade Beall peed aoe) Dd SGG 1 6} 1 Ob 
hibin el Kom... ... «| 40 54,102 2 63310 43 
Tukh .. | 24 16,370 1 587] 0 Ya 
Wawa sss: acc sce os 24 27,168 1 153] 0 6S4t 
Dawahi Musr ... .. 1 1,323 1 O88 {| 0 151 
El Mansurn ss... Ww 7701 1 10] 0 805 
Fareskur.... -.. oncl ee R471 1 107) 0 382 
El Sinhellawen... 2... ...) 26 2s 7Ho 1 351) 0 3 
Mit Ghamr... «2... ...] 19 12,047 1 336] 1 124 
Average... .-. 400 | 0 700 

Average in 1901"... 1 Wt 


In 1902 the Computation Office was engaged in the reduction Of the (omputation 
major triangulation of Qena, the remainder of the minor triangulation Office. 
of Quliubia and Dagablia and the preparation of the traverse maps in 
part of the Fayum, and in Qaliubia and about half of Dagablia, A 
triangulation to serve as the basis of « town map of Alexandria was 
also computed and plotted, and traverse computations for the town 
maps of Suez, Mit Ghamr, Mansura and Helwan were also prepared. 
Much other incidental work was also completed during the year, such 
as the computation of a Compass Survey of the Bahr el Gebel, the 
adaptation of the Gharbia maps to the map system adopted, and the 
observations and computation of the constants of several current 
meters employed by the Department during the year, Other work 
will be referred to in its place. 


* Report of Public Works Ministry, 1901, p. 332 
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When in the beginning of the year it became necessary to bring out 
waps of Gharbia on the scale of 1/10,000, an examination of the trian- 
gulation of 1897 was made and it was decided asa result to fit this 
province and also Menufia into the general scheme of projection, so far 
at least as the topographic maps were coucerned, Some of the nor- 
thern stations were found to be almost identical with those of the 
Dagablia triangulation, and the calculation of the coordinates of several 
points was carried out. The work however had not extended suffi- 
ciently far south along the Damietta branch at the end of 1902 to 
enable an estimate of the success of the junction to be formed, 


When the calculation of the villages traversed in Quliubia and Da- 
qahlia began, it was apparent that a marked improvement in the quality 
of the traverse work had been effected by reorganisation carried out in 
1901. Corrections were much less often required, and where necessary 
it was frequently possible from the nature of the error made to indicate 
the point where remeasurements must be made instead of requiring a 
retraverse of a whole Jine as was frequently the case in the Fayum, 

The output of work has shown a marked increase this year as will 
be seen from the annexed table :— 


Computation Orrick Srarrstics, 





Points computed kw ase 43,000 KB AZ6 
Length of lines computed —... 12,142 km. 
Sheets plotted ..0 .. ... “as Qo 5.026 


Area computed... ... 
Villages computed ... 
Total tite vss sco. 2x 
Cost per feddan.., 


S75AML fedd. 
aL 
£E2079 * 
2.38 mill. * 


eee 


Not only has the quantity been improved, but by the introduction 


of various methods of checking, the quality has also been materially 
bettered. 


One of the duties of the Computation Office is to prepare the diffe- 
rent almanacs and calendars issued by the Egyptian Government, at 
least as far as the astronomical part of each is concerned.  [t will be 


* Hoth triangulation anit traverse conmpatations included. 
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convenient therefore to state shortly the system adopted in fixing the 
Arabic months. Tt appears not to be generally known that the Moham- 
medans have really two calendars, both lunar but differing in that the 
first or vulgur reckoning depends on the actual sight of the new moon, 
while the second or civil reckoning is based on astronomical caleula- 
tions of the mean lunation. The latter was introduced in 17 A. H. by 
Omar ben el Khattab, and has been employed ever since for historical 
purposes. From their observations the Arabie astronomers arrived at 
a cycle of 30 years (Mohammedan), eleven of which contain an inter- 
calary day, and their computations give so close an approximation to 
the true value of the mean Junation that the conventional months of 
this calendar never differ by more than one, or exceptionally two 
days from those of the vulgar reckoning. As, however, all the reli- 
gious festivals and fasts on which official holydays depend, are rezulated 
by the latter, it is with this that we are here concerned. The Arabic 
day begins at sunset, and the particular day which commences any 
month is that on which the new moon is first seen after sunset. Apart 
from the cloudiness of the sky there may be and generally is consider- 
able difficulty in seeing the crescent, lost as it must always be in the 
radiance of the set sun, and consequently there is always uncertainty 
for some time after sunset, whether the day that has just began is to 
be reckoned with the last month or as the first of a new month. 
Since it is manifestly impossible to foretell months in advance whether 
the moon will or will not be visible on a particular night, some con- 
vention must be adopted in the compilation of an almanac. That 
taken for the purpose of the various official almanacs, after consultation 
With several of those best qualified to express an opinion on the 
subject, is that the moon will not be visible unless it zemains above 
the horizon for a period of at least fifteen minutes after sunset; this 
was also the rule followed by the late Ismail Pasha el Falaki. This 
gives a definite rule to go by which is found to work out sitisfactorily 
in practice. However, as mentioned ahove, there may be divergence 
between the two reckonings to the amount of two days, a possibility 
Which has given rise to the Arbie castom of adding the day of the 
week to that of the month in quoting dates, when all ambiguity is 
removed, 

As a certain amount of material was annually accumulated in the 
computation of the calendar, it was decided late in 1901 to bring out 
in two editions, English and Arabic, an Official Almanac which might 
bt of use to Government Offices and to the public. This was done 
early in the year and the amount of support accorded it was sufficient 
to justify its continuance and enlargement for 1903, 


Meteorological 


Drawing and 
Lithographic 
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The almanacs now prepared are;— 


(1) Date Calendar ; 

(2) Natiga or Arabic Calendar giving hours of prayer; 

(3) Imsakia or Special Calendar for the month of Ramadam; 

(4) Government Almanae for the Gregorian year; 

(4) Arabic edition for the same for the Mohammedan year; 

(6) The Calendar of the Sudan Almanae for the Sudan Government, 


The chief work of the year has been the improvement of the meteor- 
ological reports from the stations mentioned in last year’s report. As 
the observers were almost all quite new to the work, it was preferable 
to wait till they had acquired some facility before attempting the 


opening of more new stations. However arrangements were in pro- 


wress at the end of the year for commencing a systematic measurement 
of rainfall in the Delta and western part of the Mediterranean coast, 
The question is of some pratical importance in connection with the regu- 
lation of drains in Lower Egypt. It is hoped also that a second 
order station may Soon be introduced at Tanta or some other mid- 
Delta town. 

Partly because the site of the secoud order station at the Barrage 
was defective, partly to give details of the climatie conditions in the 
cultivated area which cannot be derived from those at Abbassia, and 
partly in view of the impeding change of the Observatory to Helwan, 
the station existing at the Barrage was on Ist January transferred to 
the lawn in front of the Survey Department at Giza, 

Early in the year « monthly resumé of the weather was commenced 
that the general public might have statistics of the month's weather 
without waiting for the publication of the more detailed bulletins 
from each station, 

Forecasts were issued during the early and late mouths of the year, 
but were discontinued during the summer when the stability of meteo- 
rological conditions render them unnecessary, 

[t would be greatly in the interest of agriculture to increase consi- 
derably the stations in Upper and Lower Egypt; and to arrange for 
a systematic publication of results. 

The Meteorological Report for 1900 has been in the press since 
October 1901, but is not yet published, 

In the Drawing Office there has been a very marked improvement. 
Mr R. M. Hansard has reorganised this section of the Department to 
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bring it up to the present increased requirements. The work now done 
may be classtfied under the heads:— 

(a) Cadastral Maps; 

(4) Topographical Maps ; 

(c) Maps and Plans prepared for special purposes ; 

(d) Tracings; 

(e) Line and Process blocks for illustrations. 

The Cadastral Maps are prodaced by autography from the original 
field sheets on the seale of 1/2,500, and the drawing transferred to zine, 
from which an edition of about 50 copies is printed, and the zine sheet 
is stored. They are in arabic only. 

The cost of a single sheet 445 millimetres by 478 millimetres and 
containing 36" Jat. by 45" long. is:— 


£E. MilL 
Drawing, writing and correction... ... 0 .. 0 .. .. 0 330 
Transferring and LUNI, ccs Nove wee Gel cae See 26 O05 


Zine sheet and materials... ce ee eee tee eee 100 
PUREE ike. Atk. fete ace, “pn <epes nest Gos tee, bc) 6©=— SD 


EOtal rs) pps) ose £EO 7 


As ¢ompured with £E 725 in 1901, 





The area represented is on the average 320) feddans on each sheet 
The work is the same and is done by the same employés, the difference 
being due solely to improved organisation which has improved the 
quality of the drawing and greatly reduced the number of corrections 
necessary. 

The topographical maps on a seale of 1/10,000 are prepared from 
the revised sheets which are received from the field parties. These are 
compiled and fair drawn and then lithographed in black, blue and green. 
For Behera Province where no triangulation was available, rectangular 
sheets 60 centimetres by 40 centimetres have been published, of which the 
sheet lines are arbitrary aud do not correspond with parallels and meri- 
dians, The average cost of 150 copies of a single sheet containing 
24 square kilometres is:— 


2. Mill. 
Driwing ... 2... .. 1 058 
Lithography. 0.0... 4, ar i. 25 
PHSINE Sc a ee as ce CEOS 
PRTG aI ans? gepjancell feat nth, “asec Mis 1 asu 





Rotalc asa see £E4 764 or 32 mills. per copy. 





This is about half what the first sheets cost which were prepared at 
the end of 1901 when the staff were quite new to the work. They are 
in Arabic only. 

In North Gharbia it has been possible to utilise the old triangulation 
since the new triangulation of Daqahlia alongside it f urnished a check 
and a means of correcting it. Consequently the topographical maps of 
Gharbia have been published as part of the general scheme for the maps 
of Egypt, and have sheet lines corresponding to meridians and parallels. 
Each sheet contains 25’ lat. and 30’ long. The sheets are similar to 
those of Behera, but sand hills and desert areas are shown in colour and 
all writing appears both in English and Arabic. The average cost of 
preparing 200 copies of a sheet containing 21 square kilometres is:— 


ee. Mill 
Drawing .:.0 ce see tee ee cee tee : 211 
a 1 

1 


Lithography ... «+ 200 
Printing a TRS teas 4K) 


Paper ... 950 


Total... i. os £E.5 S811 or 29 mills. per copy, 


From these, maps on a scale of 1/50,000 are being reduced, and for 
this purpose photography will be utilised. 

Arrangements have been made whereby line and half tone blocks on 
zine and copper can be prepared in the Survey Department for illustra- 
ting reports, ete. So far the amount of this work has been small but 
it will probably increase. 

The staff of the Drawing and Reproduction Office was:— 















fh aropean, Egyptian, Total, 

Superintendents —... 3 4 
Lithographers ss 7 8 
Autographers ... 10 = 21 
Draughtsmen-Lst Class ... 5 6 ll 

2nd Class ... 1 u 12 
Arubic Writers... ae -—— 6 iy 
Printers... «.- 4 i 5 
Assistant Printers 1 15 Ww 
Mounters ... — Z 2 


te 
— 
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Srarement oF Maps anp Puans Prisren, 






Topographical Map Sheets 














Cadastral Map Sheets .-.  -. vee eee ape 4345 
Extra-Departmental Maps and Plans ... \ 31 
Maps and Plans for Geological and P.W. 

Ds Report ssc: acc 000); a6; ese one { | 30 
Circulars, Survey Forms, ¢te... ... LOS 
Tracings : Departmental... ...  ... 185 

On Repayment 661 


Total .. 


Mr. Kearney joined the Department in September to take charge of 
the Photographie Section of the Drawing Office, and was occupied 
during the remainder of the year in arranging the apparatus and in 
experimental work. By the commencement of 1903 all was in reaili- 
ness for the systematic employment of photography for the reproduction 
of maps and plans. 


The work of the Geologieal Staff has been considerably delayed by Geotogicat 
the employment of one throughout the year taking a series of river suis 
discharges in the Sudan, Besides this the arrangement of the Museum 
has been proceeded with and is nearly complete. In the winter of 
1901-2 and in the autumn of 1902 Mr. Beadnell continued work in 
the desert north-west of the Fayum and considerably increased the 
collection of fossil animals from this site. At the request of the 
Trustees of the British Museum, Dr, A.C, Andrews worked for a short 
time on the same site for that Museum. In May the Egyptian 
Government presented a set of duplicate specimens from this locality 
to the Trustees of the British Museum for the collection of the 
Natural History Department of that Museum. 

The following tables show the nature and amount of the work done jo ortory. 
in the Laboratory during the past twelve months:— 


Tanie I, 











No. of Samples 
examined. 





Chemical Section ...0 6.0 ise eee wee 225 
Physical Section .. saad fee : 187 


24 
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Public Works Ministry:— 





Survey Department... ... see eee nee tee teste 127 
Tanzim Department... 0 se. see eee ere teen 62 
Irrigation Department ...0 ssc ses eee nee 2 
Department of Antiquities <0. s.. ee see see ote 2 
Finunee Ministry. 2.0 02. ee. eee cee cette ttre 8 
Ministry of Interior ; Prisons Department... --. s+ 3 
Ministry of War... ee cee cee tee cee nee tee one ] 
Non-Government Sources... 65 see eee see tee ete net 123 
POR ca case= ace 462 
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Geological Specimens (Ores Wee) casi, xesi case ipyem) 400: sees 8 
Building Stones... 2.0 cs. eee cee see tee ree nee tes 
Cements, Hydraulic Lime and Homa... 2... see oe i44 





Other Building Materinls (Paints &0.)..- --. ee eee ee 37 
WS <u, teeny con, pew 500, sve: (fuk “ete! 026 Sie ide 2b 
Miscellaneous cc cco: cic sos see: “ave oan) sen) ene ose 28 

Total. cs <0 2 
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£E, Mill. 


Public Works Ministry; January to October (Since Octo- 
her all work done free of charge) 74.550) 


Government Departments not in Pablie Works Ministry. G00 
Non-Grovernment Sourets..  .2. 0 eee eee eee tee tee ey 32.600 





otal 2seoc acs 116.750 
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At the end of 1899 a small Laboratory consisting of three rooms 
was built near the Ministry of Public Works. This was finished and 
fitted up at the beginning of 1900. Each year the work has increased, 
and in 1902 the number of samples examined was 47% in excess of 
those examined in 1900, This increase of work has necessitated an 
increase in the Laboratory accommodation, and two extra rooms have 
since been added. 

When the Laboratory was first established only chemical work was 
undertaken; in 1902 however a physical section was added, and now 
physical as well as chemical tests are carried out. In March 1902 
the testing of cements and hydraulic limes for tensile strength, fineness of 
grinding, ete., was taken over from the Tanzim Department, and about 
the same date a large stone-crnshing machine was received and erected, 
so that at the present time « complete testing of building materials can 
be made, A room is now being fitted up as a gas testing laboratory, 
and a complete equipment of modern gas testing apparatus has been 
received from Paris. Ln future the gas of Cairo will be tested regularly 
for purity, pressure and illuminating power. 

In addition to the actual testing of samples the laboratory has 
furnished from time to time technical advice on a number of paints, 
artificial stone, cament, etc., and the cause and remedy for unsightly 
and damaging efflorescences of salts on some of the recently erected 
public buildings. 

Two Reports have also been published, one on the disintegration of 
building stones in Egypt, and the other on the soil and water of the 
Fayum. A special Report by Mr. A. Lucas, chemist to this Department, 
on the water and soils of the lads in the Wadi Tumilat now under 
reclamation, is attached as an appendix to this Report. 

The progress that the Laboratory has shown during the past three 
years indicates that analitical work is needed and appreciated, but it 
is much to be regretted that more has not been done, since the scope 
of such work is practically unlimited. Adulteration of materials is 
undoubtedly very prevalent in Egypt and has almost become a profes- 
sion, and yet very little effort is made to check it. Users of materials 
practically place a premium upon adulteration so long as they buy 
articles of the quality of which nothing is known beyond the state- 
ments made by those interested in selling them. 

Sometimes it may be that the samples submitted with the tender are 
analysed, but rarely, if ever, is there a systematic and periodical exa- 
mination of the material afterwards delivered to see whether or not it 
comes up to the tender sample. It may happen also that the material 


ee 


delivered is quite good enough for the purpose for which it is to be 
used, but very frequently it is not as specified and not worth the 
price paid. 

Paints are trebly adulterated; the basis of the paint is not pure, the 
oil with which it is ground is not the genuine linseed oil represen- 
ted, and the turpentine mixed with it contains petroleum. 

Expensive American petroleum is adulterated with Russian at half 
the price. The flash point of illuminating oils is so low as to be very 
unsafe, and lubricating oils are not the pare mineral oils paid for. 

If an article supplied happens to be of good quality and satisfnetory 
in use, this is due largely to the fact that the firm supplying it is 
honest, and is not owing to any efforts made to control the purity of 
the supply. 

The only safe and economical method of buying is to buy against a 
specification, and to make sure, by analysis, that the article supplied 
is equal to that specified. 


H. G, LYONS. 
Director Geneval Survey Department. 
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APPEND I=&. 


A REPORT 


ON THE 


SOIL AND WATER OF THE WADI TUMILAT LANDS 
UNDER REGLAMATION 


SITUATION. 
Tur Wadi Tumilat is a long narrow strip of land extending almost 
due east and west between the cultivation of the Nile delta near 
Abbassa and Lake Timsah at Ismailia. The valley is bounded on 
both the north and the south by desert. 


CLIMATE. 

No meteorological observations have been taken in the Wadi Tumilat 
itself, but the climate is a typical Egyptian desert climate characterized 
by abundant sunshine, high temperature during the day, relative low 
temperature at night and a very smal! annual rainfall. 

The following figures will serve to convey an approximate idea 
of the general climatic conditions. Table I gives the results of 
observations taken at Ismailia, while Tables I, IT and IV are from 
observations made at the Observatory near Cairo. 
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t Annales de Barenu central méSorologiqus de France, Paris 1898, année 180, 1. 11, Observations. 
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Temperature—Monthly Absolute Maxima and Minima for 15 years, 1894-1898. 
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Rainfall in Millimetves for 12 years, 1887-1808, 
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1 Report on the Meteorological Observations made at the Abbazsia Obeervatory, Cairo,” Survey 
Department, PAWL, 1990, pp. 23 and 86, 
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Evaporation, 1902. 
a oro 
Evaporation 





MonxTH. in millimetres. 

EE 

mrt, 
hye Sig INN Shr Wave o Seer: sel cave os 
Maren <<... Sip Bree Sie) Ste, ese 99-9 
April ccc isy) eee, tee ote wee: ave 148-6 
Maw iis: Sic "oad Siar ae eco, sue (pes 249°6 
Feit Say dO oval cape eres Sear” Oe 192°6 
SUV sis Se eee: A) as sea oes lile4 
Amemat s55 See) tse: ieee cone, eee: ees Li6°7 
September 2.0 cee cee nee cee ree 130°0 
QOctolles Wa Giese Wea ae aes 139°2 
November 0) ccc, 6s5 wan tne one 74:7 
| a ae eee 54c8 


SS EeEeEeEeEeEeseseseseesesessss ne 


GEOLOGY. 


2% The peninsula of Suez is composed exclusively in its whole breadth 
from Port Said to Suez, and in the whole thickness displayed in the 
eanal cuttings, of young alluvial and quaternary deposits, these being 
disposed in such a manner that the centre of the isthmus (from near 
El Gisr to about half the length of the Bitter Lakes) is taken up by 
fluviatile fresh-water formations, which to the south pass step by step 
into the marine beds of the Red Sea, and to the north into those of 
the Mediterranean. Of fresh-water fossils, casts of Melania tuberculata, 
small Bithynia and Planorbis have been found on the rise of Gist ; 
beds of Etherina semilunata and in greater quantity Spatha rubens, 
Vivipara unicolor, Bithynia lnlimoides, Physa contorta, ete., in the 
neighbourhood of Ramses, two hours eastward of Ismailia, and in the 
neighbourhood of Serapeum, Ltherina semilunata, Anodonta rubens, 
Bithynia bulimoides, which are identical with species now living in the 
Nile, These facts led Capt, Vassel and also Fuchs to arrive at the 
conclusion that in Diluvial times a stronger arm of the Nile opened in 
the centre of the present Isthnins into the sea, and with its great mass 
of fresh water so filled the very narrow and shallow narrowing of the 
sen that it produced a wall of separation between the two seas, or 


1 Figures supplied by the Superintendent of the Observatory, Cairo. 
++ Die Durchfiuthing des Isthmus vou Suez," by Dr, Cr. Krukenberg, 1885, pp. 28 and 29. 
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better, between the faunas of both seas, inasmuch as these were unable 


to pass the sweet water of the Nile Delta, which closed the narrowing 
of the sea,” 


EARLY HISTORY. 


The Wadi Tumilat formed part of the land of Goshen granted to 
Jacob and his sons about 1720 3.c. by the ruling Pharaoh, who then 
described it as being “the best of the land.”' 

This description of the district was doubtless however from a 
shepherd’s point of view. *“In those days probably an overflow channel 
from the Nile inundated the valley annually during the flood and after- 
wards drained the lands into Lake Timsal on the waters subsiding, 
The flooded lands no doubt as soon as the waters retired grew green 
with fine pasturage, and held in their lowest hollows lakes of sweet 
water for cattle to drink. So that for Jacob's sons, who were shepherds, 
the valley was ‘the best of the land.’" 

*« The extensive deposits of Nile mud in the Wadi Tumilat prove 
the flow in ancient times of a considerable branch of the Nile eastward 
into the Red Sea. Buta very slight elevation or silting up of the Red 
Sea would obstruct this arm of the Nile and impair the water commu- 
nication and the fertility of the district. Of such results we have no 
evidence till the reign of Seti I, some time before the Exodus, when it 
became necessary to eut a canal through the Wadi Tumilat, and this 
canal had to be reopened and extended to the southward by successive 
rulers down to the Roman Period as the difficulty of maintaining it 
increased.” 

‘“This ancient canal, beginning ut Bubastis, watered the land of 
Goshen with its branches and, entering the Bitter Lakes, changed 
their character, according to Strabo, and connected them with the Red 
Sea. From the not inconsiderable remains of the old canal near Belbés 
it appears to have been about 50 yards (100 ells according to Strabo) 
in width, and 16 to 174 feet in depth. The somewhat steep banks 
are still strengthened at places with solid masonry. According to 
Herodotus the canal was four days’ journey, and according to Pliny 
62 Roman miles in length. In ancient times the canal was primarily 
constructed for purposes of navigation.” 


' Genesis XLVI, verses 6 and 11. 

*Major Sir R. Hanbury Brown, Public Works Minletry Report, 1899, page 188. 
** Egypt and Syrin,” 1802, Sir J. W, Dawson, F.ELS., page 60, 

** Egypt,” Raedeker, 1892, page 143, 
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Some sections of this Pharaonic canal were utilized during the 
making of the Ismailia Canal, of which they now form a part, and one 
portion near Kassassin now serves as a section of the main drain, 

‘In 1899 three kilometres which had been in use for irrigation were 
replaced by new channels. 

*In 1901 a further length of “17 kilometres of the old stagnant 
reed-choked Wadi Canal” was suppressed. 

In addition many dry and partly filled up portions exist and may 
still be traced, 

PRESENT CONDITION. 


The Wadi Tumilat may be divided into three sections: first, that 
portion situated round Abbassa and between Abbassa and Kassassin 
on the south side of the Ismailia Canal, and known as the Wadi Taftish 
or Wadi Estate; second, that part of the valley lying north of the 
Ismailia Canal between Abbassa and Kassassin; and third, the entire 
width of the valley between Kassassin and Ismailia. 

Two main waterways traverse the valley from Abbassa to Lake 
Timsah, one being the Ismailia Canal which conveys water from the 
Nile near Cairo to Ismailia, and thence by branches to Port Said 
and Suez, and the other the central drain running almost parallel to it. 
“The lands have a mean height of 5°25 metres above low water in the 
Mediterranean and 5°99 metres above the lowest known sea at Suez, 
or 5°13 metres above the highest tide at Pelusiam and 2°83 metres 
above the highest tide known at Suez.” * 

The maximum level now cultivated is R.L. 90, The water level at 
Kassassin is 8°50 and at Abbassa 9°20.* 

About the middle of the valley, south of the Ismailia Canal, is Lake 
Mahsama; in 1902 the water-level of this lake varied from 5°18 to 
5°60 metres above sea level. * 

The several sections of the Wadi may now be described in detail. 


1. Tue Want Esrarte. 


In Mohammed Ali's time (1806 to 1849) the total area of this 
Estate was 21,918 feddans* of which rather less than a third appears 
to have been cultivated. 


' Public Works Ministry Repurt, 189%, p. 101. 

* Public Works Ministry Report, 1901, p. 216, 

1“ Mémoires sar les Principwax Travaux d'utilité publique en Egypte,” by Linant de Bellefonds 
Bey, 1872-2, p. 102. 

‘Figures supplied by the Inspector txt Circle of Irrigation. 

*Figures supplied by the Ist Circle of Irrigation. 

4A fwidan = 10358 acre, 
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"Tn 1861 the Estate was purchased by de Lesseps on behalf of the 
Suez Canal Company. At this time about 6,000 feddans were under 
cultivation. After the construction of the Ismailia Canal the Estate 
was resold to the Khedive Ismail, and in 1865 he made it over to the 
Ministry of Public Instruction. In 1866 the cultivated area was 
12,000 feddans. 

*In 1891 the Estate was surveyed and the area found to be as 
follows :— 


Peddana, 
Caltivable land leased 0... Gigs APR ye Bi ai ane 7,560 
Cultivable if reclaimed, but ancultivated oo ce eek 9.972 
Ovceupied by canals and mneultivable wastes... 2. |. ve = 8,007 
Total... ... «- 20,589 
— 


In March, 1899, the Estate was placed for a period of eleven years 
under the direction of the Ministry for Publie Works, in order that a 
reclamation scheme might be carried out, 

At present about two-thirds of the Estate are under cultivation, the 
various prizes gained at the Cairo Agricultural Show for Samar," Rice, 
Maize, Sesame, Cotton, ete., bearing witness to the general excellence 
of the crops.* “At the Agricultural Show the Estate had eight 
exhibits and obtained seven awards, including a first prize for “Samar” 
mats, and « bronze medal for Cotton.” 

In parts, however, more particularly near the Ismailia Canal and at 
the sides of the main drain, there are areas still waiting reclamation, 
and here and there among the cultivation are bare patches covered with 
efflorescent salts. 

Many of the fields bearing crops show more or less signs of efflor- 
tscence, and in the some places the crops are manifestly poor and 


stunted. Much efflorescence is visible too at the sides of many of the 
drains, 


' Pablie Works Miniatry Report, (ni, ph TSS, 
2 Public Works Ministey Report, Sp, fy TM. 
SSamar, Cyperus leevigatns, a kind of sedie Yery resixtant to wlknti, 
‘Public Works Ministry Report, 101, p. 217. 
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Several samples of the soil and of the efflorescences have been 
examined for injurious salts with the following results :— 


Taste V.—SOIL SAMPLES. 
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Lone, Samar; Di, Ooston; 14, THelhe, 
1000, 1001, 108, Sata, 

1900, Samar; 1001-1008, nob cultivaned, 
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Tanne VI—EFFLORESCENCES. 
















Sodinm Sodium Solin Sodium 
Carbenate. | Blearbonate. | Chloride. Sulphate. 
| os. | .s- | 
23°26 10°25 1055 17°81 
0°53 B15 1981 


24°81 





2. Tue Secrion Norra or THe IsMam1a CANAL FROM 
Arnpassa KaAssassty. 


This is quite a narrow strip of land, and hardly to be distinguished 
from the adjoining desert, exeept here and there where some attempts 
have been made to cultivate a few small patches, At Tel-el-Kebir, 
however, there is a plantation of young trees belonging to the Govern- 
ment which oceupies about 300 feddans. 

The low-lying portion immediately bordering the canal is impregnated 
with salt which frequently comes to the surface as a white efflorescence. 
This is well shown on Plate XI which is from a photograph of a 
stretch of low ground situated between the Ismailia Canal and the 
railway near Tel-el-Kebir, the efflorescence being due to the rise and 
subsequent evaporation of the seepage water from the canal. A sample 
of this efflorescence from Tel-el-Kebir was examined and gave the 
following results :— 


Tante VII. 
—=_=_<_=_—x<K€£=*_*=<=i—=lUlcLl  SS==_ _—_ — — — —_=_=_a__ EE __—_—= 
Lab. Ns Sodium Rodlum Sodium Sodium 
tri" Carbonate. | Bicarbonate. | Chloride. Sulphate. 
T_tas | » |... 


[87 Nil 1°68 6°60 39-01 





8. Tue Portion og THE VALLEY BETWEEN KassassIN AND IsMATEIA. 


Kassassin is the termination on the east of the Wadi Estate, and 
here owing to a difference in levels the drainage-water has to be 
pumped from one section of the main drain to the section adjoining. 
The composition of this water at the pumping station, so far as salts 
harmful to agriculture are concerned, is shown on Table XII. 

About five kilometres east of Kassassin the drain enters Lake 
Mahsama, through which it flows, being discharged again at the other 
extremity of the lake, and continuing east passes under the Suez branch 
of the Ismailia Canal near Nefisha, and finally empties itself into Lake 
Timsah to the south-west of Ismailia. 

Several samples of this drainage-water were taken at various points 
east of the pumping station at Kassassin, the results of their exami- 
nation being given in the following table :— 


Tanne VOT. 
(Parts per 100,000.) 
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3 32 | 23 | ef /eS| 2 
x sz Es 23 |}se| 22 
Date. i] Place from which taken. | 74 =3 =e |=i| =z RE i 
3 \ 32 | 32 | 2288/25) °° 
a a Cris, 
Jan. Ui) S)Lake Mahsuma North 
side. 
» 15, 6)Drain where it leaves) 102*4) 36+39/26°06 Nil. 62°16 
| Lake Maheamna. | 
» 15, 7{Drain where it passes Nil. 60°48 
under Snez branch of | 
Tsmuilia Canal. 
~ 15 8{Drain where it enters Nil. 60°48 
Lake Timsah. | Line 46 per 
10,000 
» 16) 9[Lake Timsah ............ ” oe 
| : 


On comparing the above figures with those on Table XII, it will 
be seen that the composition of the water does not differ materially 


tiodian bivarbouate on drying loses water and carbon dioxide and is converted inte 
sidium carbonate, hence in the total matier in solution it would be weighed pas 40°28, 30°22 
S816, BBr15, and 14-3) parte respertively Of the normal carbonate, 
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between Kassassin and Ismailia, and hence the channel serves simply 
to convey the drainage water to Luke Timsih, and does not act as a 
drain for that section of the wadi lying east of the pumping station, 

Between Kassassin and Ismailia « large part of the valley is unculti- 
vated, the surface for the most part being covered with sand and 
gravel, near Nefisha however the gravel practically ceases and is 
replaced by fine sand. 

South and south east of Luke Mahsama, also between Abu Suair 
and Netisha north of the railway, and south of Nefisha between the 
Suez branch of the Ismailia Canal and Lake Timsah are salt pools and 
considerable areas of marshy ground. 

The east end of the valley, however, is not altogether barren, for it 
includes some comparatively large areas of cultivation and great number 
of small isolated cultivated patches. 

*“Near Netisha station, and close to the place where the fresh-water 
canal to Suez branches off from the main Ismailia Canal, there occurs 
a greyish marly clay which is made into bricks by the Arabs. This is 
possibly an old lake bottom, but no shells are to be seen in the workings. 
Around Ismailia there is a good deal of low-lying groand which has 
been planted with palm-trees, ete., and which is possibly the filled up 
part of Lake Timsah. On the skirts of the palm-grove is a piece of 
marshy ground which has a good deal of salt in it, but its connection 
with the present lake is obscured by a number of dunes of blown sand. 
Further out in the desert an opening has been made for the purpose 
of digging out clay for brick making. This clay is a black, stiff clay 
which looks like that deposited in lakes. It does not extend far into 
the desert, and is in all probability connected with the marshy ground 
nearer Tsmailia. 

“There is plenty of evidence to show that the Inkes covered much 
more ground formerly than at the present time, There is a good bit 
of marshy ground near Nefisha station which is shown in old maps 
as an arm of the Lake Timsah, 

“The south-west shore of Lake Timsah is fringed with sand-dunes. 

“Among these danes numerous pools of brackish water occur,” 

“Except for a few shells and shell-fragments, the sand of these dunes 
is all quartz. 

*The country between the Wadi Tumilat and Bir Menaif is all 
submerged beneath blown sand, this sand also stretching westward 
along the south side of the Wadi Tumilat to the neighbourhood of 


LExtrnctel from a tnanuseript Report by T. Barron, F.G.8., Survey Departinent, Cairo, 
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Tel-el-Kebir. In places this sand rises to form low dunes, and beneath 
the steep leeward slopes of many of these dunes is a muddy deposit 
impregnated with salt; sitnilar deposits were observed in similar 
positions in the blown sand near Kassassin.” 

A sample of the surface soil and several samples of the efflorescence 
from this section of the Wadi were examined for harmful salts with 
the following results :— 
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NATURE AND EFFECT OF THE INJURIOUS SALTS. 


From the analyses of yarious samples of efflorescences, soil, and 
drainage-water, the resalts of which are given in Tables V to IX and 
XII, it will be seen that the harmful salts present in the Wadi Tumilat 
are: sodium carbonate, sodium bicarbonate, sodium chloride and sodium 
sulphate! These salts, however, are not all equally injurious. Sodium 
carbonate, as would be expected from the fact that it is a fairly strong 
alkali, is the most harmful to vegetation, and has a marked corrosive 
action upon the plant tissues. 

“Sodium carbonate has also a very injurious effect upon the physical 
condition of the soil when the soil contains clay, causing it to shrink 
in bulk, become extremely sticky, and dry into a stony mass. The 
presence of 0-08 % of sodium carbonate in a heavy soil is sufficient to 
make it quite untillable.”* 

Sodium bicarbonate is considerably less harmful than the ordinary 
carbonate. This fact is clearly brought out in Table V. In sample 


The analyses are reported in the asnal conventional manner: the alkalinity to phenalphthaleia 
is calculated ax sodium carbonate, the alkalinity to methyl orange, after neutra liging the sodium 
carbonate, i4 calenlated a sodium bicarbonate: the whole of the chlorine is «hown as sodium 
chloride and the whole of sulphates a4 sodium sulphate. 

2* Physical Properties of Soll,” Warrington, 1900, ps, 214, 
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No. 126 sodium carbonate is present to an extent that alone would just 
begin to injuriously effect the growth of plants, while sodium chloride 
and sodium sulphate are not in sufficient quantity to be harmful. 
There is, however, 0°23 of sodium bicarbonate present, and yet for 
three years in succession crops were grown. Now since (23% of 
sodium carbonate would be fatal und of sodium chloride would be 
harmful, it follows therefore that sodium bicarbonate cannot be nearly 
as injurious as the normal carbonate and not more harmful than sodium 
chloride. Sample No. 127 brings out the same fact. In this case the 
amount of the normal carbonate is almost sufficient without the compa- 
ratively high percentages of chloride and sulphate also present to 
account for the soil being only capable of growing Samar, Again 
therefore the bicarbonate cannot be very harmful or the amount present, 
namely 0°25%, added to the 046% of the other salts would have 
effectually prevented the land from growing even Samar, 

T. H. Kearney, of the U.S. Department of Agriculture, has recently 
arrived at the same conclusion by direct experiment, and states as a 
result of his work that “sodium bicarbonate proved to be somewhat 
less toxic than sodium chloride.”? 

It must not be forgotten, however, that under certain conditions 
sodium bicarbonate becomes wholly or in part converted into the normal 
carbonate, hence, although not directly very injurious, it may very 
readily become so, and must therefore be regarded, at any rate, as 
potentially a harmful salt. The proportion of sodium bicarbonate that 
is changed inte sodium carbonate increases as a rule with increase either 
of concentration or of temperature, and at 100° C. the whole of the 
bicarbonate becomes converted into the normal carbonate. 

Of the sodium chloride and sodium sulphate the latter appears to be 
more harmful although on this point there is some difference of opinion, 

Warrington states* “plants appear to be more tolerant of sodium 
sulphate.” Stewart found® that sodium chloride was more injurious 
than sodium sulphate to germinating seeds of legumes and cereales, and 
Loughbridge states* that “sulphate of soda is hurtfal only when present 
in very large amount.” Means and Gardner state’ that “sodium 


* Report No. 71, U.S. Department of Agriciltur. p. 21. 

=* Physical Properties uf Soil” Warrington, 100, p, 214, 

JNinth Ann. Rep. Utah Agr, Exp. Btn, yx 24 C188) quoted in (0S, Department of Agrlealtare, 
Report No. TI, p. 21, 

*Cuiversity of Californin College of Agrivulture, Bulletin No. 13%, p. 42, 

°U. 8. Departnent of Agriculture, Report No, 64, p. 50, 
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chloride is the most harmful to plants.” Kearney, however, found? 
that for white lupin sodium sulphate was more harmful than sodium 
chloride. 

The order of toxicity as given by Kearney, beginning with the most 
harmful, is: magnesium sulphate, magnesium chloride, sodium ecarbo- 
nate, sodium sulphate, sodium chloride and sodium bicarbonate.’ 

The limits of concentration permitting the roots of white lupin to 
retain their vitality during twenty-fours hours is as follows :—' 


Tanne X. 
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‘The order of toxicity of magnesium sulphate and magnesium chloride 
js reversed by Coupin.*® The minimum toxic concentration for sodium 
chloride, the same plant and the same method being used, is placed 
about three times as high by True.” 

As a close approximation, however, of the limits of endurance for 
ordinary crops, the following table of values, compiled from the work 
carried out by the Division of Soils of the U.S. Department of Agri- 
culture may be used. These figures are in close accord with the 
results of analyses of alkali soils in Egypt.’ 


UT, & Mepartmont of Agriculture, Report No. 71, pp. 21, 54 and 19 respectively, 


2 Re. Gén. de Bot. W0, 183 (1898) quoted in T. 5, Department of Agriculture, Report No. Tl, p. 19. 

2 Amer. Joarm Sci eer, 4, % 187 C101) quoted fn U, S. Department of Agriculture, on 

No, Tl, p. 2 
*U. & t of Agriculture, Hepert No, ¢4, p. 56, 

5 Proliminary Investigation of the Soll and Water of the Payum Pryvinee.” Survey 

Department, Egypt, 1002. 
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Taste XI. 








. , | 0°05 per cent minimum r line. 
Sodium carbonate 0°10 per cent muximum limit for growth, 


7 0 te 0°25 not harmful, 
Sodium Sgt 0°25 per cent to 0°30 per cent harmful but not sufficient to 
Sodi myers “lh prevent growth, : 

mp MOTs (0950 per cent maximum limit for growth. 








The limit of endurance of plants for the various harmful salts is 
dependent not only upon the kind of salt present but varies also with 
the kind of plant, the age of the plant, the nature of the soil and the 
kind and extent of other salts present. 


OF the crops ordinarily grown in Egypt the most resistant to alkali 
are Samar, Dinéba,’ and Rice, Date-palms are also very tolerant of 
injurious salts, 

Samar.—From observations made in the Wadi Tumilat and in the 
Fayum, in both of which places Samar is cultivated, this crop would 
appear to be one of the most resistant. 

Dineba.—* With 2 per cent of salt in the soil a fair crop of Dineba 


two feet high can be grown ; with 1 per cent it attains its full height 
of four feet,” ? 


Rive.—This is less hardy than Dineba. 

Date-palms.—* In the Sahara date-palms will grow on land containing 
as much as 3 per cent of alkuli.”? 

The age of a plant also conditions its susceptibility to injurious sults, 
the younger a plant the more susceptible it is to all adverse conditions, 
including the presence of alkali. 

The amount of alkali tolerated by various cultures varies also with 
the nature of the soil, being lowest in heavy clay soils and highest in 
sandy soils. 

The modifying effect that other salts have upon the degree of toxicity 
shown by any one salt when present alone has been brought out 
in a most marked manner by a series of experiments made by 
T. H. Kearney, who states that “the addition of a second less toxic 


\ Dinebs, Prrnivam corns gelli @ spocioe of millet, 
*“The Reclamation of Lake Abukir,” by H.R. Sheppard. Miautes of the Proesedings of the 


Institute of Civil Engineers, London, quoted in “Egyptiun Irrigation” by Sir W) Willeseks, 
2nd Editlow, 189, », 251. 4 


*C. 8. Department of Agriculture, Chroulay No. pe LA 
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salt in most cases increases the concentration of solution of the more 
harmful one in which root-tips can retain their vitality.”' 

The following table shows clearly the modifying effect of calcium 
sulphate and calcium carbonate :—" 


Tarte XIT. 
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CAUSE OF DETERIORATION, 


The ruin of the Wadi Tumilat was brought about by the construction 
of the Ismailia Canal, which was completed in 1865. 

This is a high-level canal passing through a porous soil, and the 
leakage of water from it must be enormous. This seepage water 
percolating on the adjoining lands raised the general level of the sub- 
soil water, in places water-logged the soil, and everywhere within reach 
brought to the surface the injurious salts that were formerly at a 
sufficient depth to be out of the way of the roots of the crops, and so 
harmless. 

The canal, however, only made manifest what had been taking place 
for centuries past ; it did not import into the valley the injurious salts ; 
these had been accumulating ever since the Wadi ceased to have a 
natural drainage outlet. 

The soil contains calcium carbonate (carbonate of lime) and calcium 
sulphate (gypsum) together with sodium chloride (common salt). Any 
water entering the valley from the Nile would also contain sodium 
chloride (see Table XIV). Each year there would always be a slight 
rainfall (see Tables I and II). The sodium chloride in the soil would 
be dissolved, and as the water evaporated a strong solution of this salt 


1ULS. Departient of Agriculture, Report No. Tt, pps 41, 1) and 38 reapectively, 
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would result. This would act upon both the ealcium carbonate and 
the calcium sulphate with the formation of sodium carbonate, sodium 
sulphate and calcium chloride, These reactions in their simplest form 
may be represented as follows :— 


CaO, + 2NaCL = Na,CO, + CaCl, 
Caleinm carbonate + Sodium chloride = Sodium carbonate + Calcium chloride. 
CaSO, + NaCl = Na SO, + CaCl, 


Calcium sulphate + Sodium chloride = Sodium sulphate + Calcium chloride. 


The formation of sodium carbonate would probably be lessened and 
the production of sodium sulphate increased by the action of the caletum 
sulphate upon the sodium carbonate thus :— 


CaSO, + N a,UO, = N aS80O, + Cat ‘Oy 
Calcium sulphate + Sodium carbonate = Sodium sulphate + Caleium carbonate. 


This reaction is sometimes made use of in the United States for the 
reclamation of lands containing sodium carbonate, calcium sulphate 
(gypsum) being employed as an antidote, with the result that the very 
injurious sodium carbonate is wholly or partly converted into the less 
harmful sodium sulphate. 

In California the reclamation of lands made barren by sodium carbo- 
nate has been carried out for a number of years, gypsum being applied, 
turned under and thoroughly watered. “The result has been a very 
general conversion of the dreaded sodium carbonate into the far less 
harmful sulphate, and in spots where not a blade of grass would 
previously grow there have been produced excellent wheat and barley 
3 or 4 feet high and full headed.” ! 

Sodium bicarbonate would be formed also by the action of carbon 
dioxide and water upon the sodium carbonate, thus :— 


Na,CO, + OO, + HO = 2NaHUO, 
Sodium carbonate + Carbon dioxide + Water = Sodium bicarbonate 
A portion of the sodium bicarbonate would however revert under 
certain conditions, forming the normal carbonate again, Sodium 
carbonate might also be produced by the reduction of sodium sulphate 
to sodium sulphide, as for instance by the action of bacteria, and the 
subsequent conversion of the sulphide so formed into earbonate, thus :— 


NaS + CO, + HO = NalO, + HS 
Sodium sulphide+Carbon dioxide+ Water = Sodium carbonate +sulphur. hydr. 


' University of Catifornia, College of Agriculture, Bulletin No. 133, p. & 
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The caleium chloride formed in the above reactions being extremely 
soluble would be removed much more rapidly by any slight drainage 
that might exist, or it would be carried deeper down into the subsoil 
than the other salts formed at the sare time. Thus the calcium 
chloride would escape and sodium carbonate, sodium bicarbonate and 
sodium sulphate, together with a portion of the original sodium chloride, 
would remain. All these salts undoubtedly existed in the soil at the 
time the Ismailia Canal was made, but they were then brought either 
to the surface or within reach of the roots of the crops by the infiltra- 
tion water from the canal, and so the valley became barren. 

The one great catise of all the mischief was lack of drainage in the 
first instance. It may be laid down as # general rule that there cannot 
be any excessive accumulation of injurious salts in land that is effi- 


ciently drained. 
RECLAMATION. 


The reclamation in the Wadi Tumilat, which is entirely confined to 
the Wadi Estate, has now been in progress four years with the most 
satisfactory results, the management being in the hands of the Inspector 
of the First Circle of Irrigation, in whose district the Estate lies, 

At the time the Estate was taken over much of the land adjoining 
the Ismailia Canal was swampy oF actually under water, of the rest 
some portions were bare and covered with efflorescence, while others 
supported only rank grass, and less than one-third of the total area 
was cultivated, Of this cultivated land much was far from good, and, 
owing to the large amount of injurious salts present, bore only the 
poorest of crops. Since 1899, however, the inain drain has been 
enlarged and re-modelled, branch drains, field drains and field channels 
have been dug, and the irrigution system improved. As u result the 
good land has become better, the poor land is now vood, and the 
former uncultivated area has been diminished by one-half. The con- 
dition of the land before reclamation and the methods employed are 
well illustrated in Plates XU, NIT, and XIV. Plate XII shows a 
large area bordering the cultivation before being reclaimed and in auch 
a bad state that nothing but a little rank grass will grow. Plate X11 
shows a similar area about to be reclaimed and in which the field 
channels and small drains have already been made, while Plate XIV 
shows another plot where washing has commenced and where some 
of the salt at any rate has manifestly been transferred to the sides of 
the drainage ditches. 
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The amount of reclamation effected can best be judged by the 
increase in the area leased for agriculture, 


*The figures are :— 
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From Mareh to December, 1902, samples of the drainage-water from 
the pumping station at Kassassin were examined periodically. The 
following are the results obtained :— 


Taste XTT—DRAINAGE WATER. 


(Parts per 100,000.) 





Date Total nutter Sodium & Sodium 
in solution. Chloride. . | Carbonate. 





Mth Mareh, 1902 ... 116-8 Nil. 
lfth April, 1902... 125°6 Nil. 
Ist June, 1902 20°0 trace. 
21st June, 1002... S12 ‘s 
Mth August, 1902... , 95*2 ~ 
29nd September, 102 .. 80-0 S 
Ath October, 1902... 
22nd November, 1002 ... 

24th December, 1902 .. Nil. 


24th Januury, 1903 








For purposes of comparison the accompanying table is given showing 
the amounts of both soluble mater and sodium chloride present in the 
Nile at Cairo, which differs very little from the water used for irrigation 
in the Wadi. 


‘Public Works Ministry Report, 1901, page 217. 
Tyigures supplied by the Inspector Ist Cirele of Irrigation, 
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Taste XIV—NILE WATER AT CATRO,' 
(Parts per 100,000,) 
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H)AT|13 G1 LG+89) 2ST] O35) ILL Letheby. One ssnple eavh month fron 
June, 1874, to May, 1875. 
29+20} 12° 20]18°59) 6°60) 0°23) 2°23 Pollard. 


Two eumples each month from 
June, TS88, to May, 1889, 
23°12}13°12]17-58 4°80) 0°92] 2°18] Droop Richmond,] One sample ench month from 

March to September, 1841. 
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It will be noticed that the proportion of salts washed out of the soil 
by a given volume of water varies very much with the time of year, 
being highest when the Nile is low and gradually declining with the 
rise of the river and the increase in the amount of water available. 

The total amount of salts removed from the land however is probably 
greatest from August to November, since more water being available 
more will be used and more washing will be done, while during the rest 
of the year, irrigation is the chief business and washing a secondary 
consideration, and it is simply the concentration and not the total 
amount of salts that is the greatest in the drainage-water at the time 
of low Nile. 

The average for ten months is 107°4 parts per 100,000 parts of 
water, and taking 17-7 parts per 100,000 as the mean of the soluble 
matter in the water supplied (Table X1) there remains a total of 89°7 
parts of soluble matter derived from the land for every 100,000 parts 
of water drained away, that is, every cubic metre of drainage water 
carries away 0°897 kilo. of soluble matter, the greater part of which 
consists of injurious salts. “Unfortunately there are no records of 
quantities pumped,”* and so the total amount of salt got rid of cannot 
be stated, nor ean any estimate be formed of the actual rate at which 
the amelioration of the land is proceeding. 

An aqueous solution of mixed salts such as the Wadi Tumilat 
drainage-water is constantly undergoing changes in its composition, 
the individual salts acting and re-acting upon one another in such a 
manner that at no two consecutive moments will the exact combination 


| Contributions to the Chemistry of Kiver water, by H. Droop Richmond. 
* Public Works Ministry Report, 1901, p, 217, 
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be the same, the results being dependent upon physical conditions that 
are always changing. Equilibrium at any given moment is conditioned 
by the concentration and temperature of the solution and by the amount 
of carbon dioxide present in the water or that can be taken up from the 
atmosphere. 

Although the drainage-water when tested never contained more than 
a trace of sodium carbonate and sometimes none at all yet this does 
not prove that no sodium carbonate whatever has been removed from 
the land, probably a considerable amount has been washed out, but, 
acting upon the calcium sulphate present it has been destroyed with 
the formation of sodium sulphate and calcium carbonate thus :— 


Na,CO, os CaSO, == NaSO, CalO, 
Sodium earbonate + Caleium sulphate = Sodium sulphate + Calcium carbonate. 


A part of the sodium carbonate would also be converted into sodium 
bicarbonate, and as such is found in the water. 

Sodium bicarbonate would probably also be formed by the action of 
calcium bicarbonate upon both the sodium chloride and sodium sulphate 
present, the calcium bicarbonate having been produced by the action of 
carbon dioxide upon the ordinary carbonate. 

These yarious reactions may be represented as follows :— 


CaCO, + CO, + HO = Ca(HCO,, 
Calcium carbonate + Carbon dioxide + Water = Calcium bicarbonate. 


Cat HCO.), 2NaCl = 2NaHCo, + CaCl, 
Caleium bicarbonate+Sodium chloride=Sodium bicarbonate + Calcium chloride. 


Cal HCO,), + NaSO, = 2NaHo, + CaSO, 
Calcium bicarbonate + Sodinm sulphate=Sodium bicarbonate + Calcium sulphate. 


Thus the sodium carbonate washed out of the soil would not be 
found as such in the drainage-water, while the sodium bicarbonate in 
the water would be far in excess of that removed from the land. 

All the samples of the drainage-water contained bicarbonates in 
considerable quantity. 

The actual amount present was determined in several cases, Cal- 
culated as sodium bicarbonate the figures are :— 
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Tass XV.—BICARBONATES IN DRAINAGE-WATER. 
(Parts per 100,000.) 





On evaporating to dryness a quantity of the water in order to obtain 
the total amount of matter in solution the bicarbonates present lose 
carbon dioxide and water and are converted into normal carbonates, 
thus the 52-08, 61°32 and 52°92 parts per 100,000 of sodium bicarbonate 
would be weighed in the residue after evaporation as 82°86, 38°69 and 
$3°12 parts per 100,000 respectively of sodium carbonate. (See also 
Table VIII.) 

The highest amount of total soluble matter found in any one sample 
of the drainage-water was 131°2 parts per 100,000 parts of water. 

The quantity of any given salt that water will dissolve varies with 
the nature of the salt and the conditions under which solution takes 
place, increasing as a rule with increase of temperature and increasing 
also when certain other salts ure present at the same time, thus the 
solubility of calcium sulphates is much increased by the presence of 
sodium chloride, and that of calcium carbonate by the presence of either 
sodium chloride or sodium sulphate. 


The following table shows the solubility of various salts when present 
alone in an aqueous solution :— 


Taste XVIL—PARTS DISSOLVED BY 100 PARTS OF WATER.’ 












Sodium carbonate... .. .. * b ; “toe py —] — | eK] ee 40d) bor Thad 
“ Wicarbomite .. .. ¥ ¢ kg r * . ft e— | — |] 
w lords oo. CL] 8-8.) — | ——] —| — . -a| nts — {sort 
» «sulphate, 2. l.] 5-02] 9 “side T] to 3] ea 4S TMB ITS 


“Treatise on Chemistry,” Roscoe & Schorlemmer, Part 1, vol. ti, 1887, pp, 119, 117, 190 nod 181, 


— 33 — 


It will be seen therefore that the drainage water in the Wadi Tumilat 
is not nearly saturated with respect to any one of the injurious salts 
present. 

From a consideration of this fact two points of practical importance 
arise, namely :— 

Firat, can the same amount of work (i.e. washing the land and 
supplying the needs of the crops) be done with less water, or in other 
words, can the same amount of water be made to wash « larger area 
and to support more crops? and 

Secondly, if water were scarce at any time or in any particular spot, 
would it be safe to use the drainage-water for irrigution? 

With regard to the washing of the land the amount of soluble matter 
removed is not directly proportionate to the quantity of water used, 
bat is more dependent upon the manner in which the water is applied, 
frequent washings with small quantities of water being much more 
efficacious than the application of more water fewer times, 

So far as the supply of water for the growth of erops is concerned, 
while fully recognizing that on an ample supply of water in a climate 
such as that of Exypt, more perhaps than on anything else, depenss 
the quantity of the produce, and that the largest crops can only be 
grown with a wasteful consumption of water, yet it may be stated that 
the tendency of the Egyptian fellah is to use too much water. 

Different plants require different amounts of water, and even the 
same plant needs varying amounts at different periods of its growth. 

'*Tn the earlier stages of leafy growth when the production of vege- 
table tissue is proceeding with the greatest vigour, the demand for 
water is greatest, and Juxuriant growth at this period is largely deter- 
mined by the quantity of water supplied. But in the later stages of 
seed production, when the transference of matter rather than its new 
formation is the great business of the plant, the presence of an excess of 
water is for many plants highly injurious and greatly diminishes the 
proportion of seed yielded by the plant. For seed formation therefore 
dry conditions are desirable.” 

The fellahin, however, treat all crops at all times in exactly the same 
manner and apply as much water as they can get. 

Certainly the maximum amount of soluble matter in the Wadi 
Tumilat drainage-water is very low, and this must mean either that 
too much water is being used or that the water is not doing all the 
work it is capable of in removing the injurious salts from the soil. 


'* Physical Propertivs of Soils,” Warrington, LNW), p. 80, 
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Whether any injurious effects are likely to follow the application of 
the drainage-water to the land as an exceptional measure in any special 
locality and for a limited period, would largely be conditioned by the 
efficiency of the drainage. The great danger would be the formation 
of the very harmful sodium carbonate, in places where it did not 
previously exist, by the separation of sodium bicarbonate from the 
solution and its subsequent conversion into carbonate. 

In the Wadi Tumilat at least four different forces are constantly 
operative for evil, and it is against these that any reclamation work to 
be successful must make headway. 


The evils are:— 


(1) The constant seepage from the Ismailia Canal and its branches, 
with its attendant dangers of excessive sub-irrigation and the rise of 
salt from the subsoil towards the surface. That this seepage is really 
taking place at the present time is shown in Plate XV in which the 
efflorescent salts that have been brought to the surface by the rise of 
the seepage water are clearly marked. 

(2) The descent from the higher desert lands on either side of 
injurious salts already present and likely to be brought down by every 
rain, 

(3) The carrying by the wind of the efflorescent salts from the 
unreclaimed area and from the desert over the cultivated land. 

(4) Sand encroachment. 

To counteract the seepage from the canal and the drainage of 
injurious salts from the higher levels the remedies are the judicious 
use of irrigution water, deep drains and plenty of them. 

Economy in the use of water is of vital importance in any region 
where injurious salts exist in excess in the soil, for two reasons :— 

First, that there is great danger of the salts being brought to the 
surface or within reach of the roots of the crops by the rise of the 
level of the subsoil water, and 

Secondly, that water applied to the land on a high level in excess 
of that required by the crops will drain on the lower lands carrying 
with it a large amount of harmful material. 

This is very marked in the Fayum where the land slopes down 
towards the north-west from Medineh 22°5 metres above mean sea- 
level to Lake Qarun about 44 metres below mean sea-level. 

“Throughout the Fayum the low lands are invariably sacrificed to 
the high. The level of the areas covered by efflorescences and of those 
places where the soil is either too bad to admit of any cultivation at 
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all or else gives only the poorest of crops, is generally below that of 
the surrounding fields, and it is the drainage from the adjacent and 
higher ground, carrying with it an excess of injurious salts, that by 
percolating on the lower ground is the cause of the injury. Over- 
irrigation without corresponding drainage accentuates the evil. Every 
excess of water used for irrigating the higher lands beyond that actually 
required for the growth of the crops injuriously affects the lower 
lands.” * 

Good drainage, however, is the one remedy for all alkali lands. 

The only method of preventing the efflorescences from being carried 
by the wind and distributed over the cultivated land is to reclaim as 
speedily as possible the present uncultivated areas, 

With regard to sand encroachment, nothing can entirely prevent it, 
but with care the evil may be kept within narrow limits. Fences and 
the growth of perennial plants with widely spreading roots will do 
much to check the progress of sand. 


GENERAL CONSIDERATIONS. 


The manner in which the Wadi Tumilat was ruined is typical of the 
way in which other relatively low-lying lands in Egypt are also being 
ruined, though perhaps not on so large a scale, as, for example, in some 
parts of the Fayum. 

Whenever a district is irrigated from a high-level canal without 
adequate provision being made for efficient drainage, invariably the 
low-lying fields will be converted into swamps, the general level of the 
subsoil water will be raised and the injurious salts will be brought to 
the surface. 

“A good deal of injury has resulted to the low lands in the Fayum 
from the cultivation of the higher lands bordering the desert, as in 
many places these lands can be irrigated only by making channels in 
embankment across high ground, and in order to get the water on to 
the high ground a high level is maintained both in these channels and 
in the main canals which feed them.”* 

The Wadi Tumilat may serve also as a type of the only way in 
which alkali lands can be reclaimed. There is but one remedy, and 
on the extent of the application of this depends the degree of fertility 
to which the land will ultimately be restored. The remedy consists 


1 4A Preliminary Investigation of the Soil and Water of the Fayum Province,” Survey Department, 
PW. M, Egypt, p, 12. 


"Report on the Administration of the Irrigation Department, 1595, 
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of thorough drainage and frequent washing. Drainage alone is insuf- 
ficient, and washing without drainage is useless. 

As supplementary aids to the restoration of the land toa satisfactory 
condition of fertility may be mentioned the special treatment by 
chemical or other means of those parts where sodium carbonate is 
known to occur in excess, and the cultivation in the first instance of 
plants that show a high degree of resistance to the particular injurious 
salts that are found to be present. 

The chemical amelioration of alkali lands consists in the application 
of gypsum as deseribed on page 387; other means are the addition 
and ploughing in of sand, carbonate of lime or lime. These methods 
are purely physical and act by making the clay more friable, more 
pervious to water, and hence more easily washed free from harmful 
salts. 

In the reclamation of alkali lands, as in many other matters, much 
can be accomplished by rule-of-thumb methods aided by experience, 
but to obtain the best results in the shortest time and at the smallest 
cost the problem must be studied and solved on scientifie lines. 


A. LUCAS. 
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TECHNICAL DEPARTMENT. 


YEARLY REPORT, 1902. 


The work of this Service under the regulations issued in November steam Engine 
1900 continues to be very satisfactory. nails 

Very few cases were referred to the Contentieux for opinion during 
the year and they were easily settled to the satisfaction of the Service. 

There was one case, however, on which Mr. Crawley and Mr. De 
Rocca Serra had a difference of opinion. 

In « letter sent in answer to a question submitted to the Contentieux 
by Mr, Crawley, during my absence on leave last summer, Mr. De 
Rocca Serra stated that the Steam Engine Service had no right to ask 
an engine owner to stop his engine and remove the masonry covering 
off his boiler, and therefore necessitate the closing of his establishment 
for sometime, just for the sake of inspecting the engine, so far us that 
owner was in order as far as his Rokhsa or his declaration is concerned, 
and that the paragraph in art. 4 referred to by Mr. Crawley in which 
it is said “La chaudiére ne devra étre maconnée ni converte avant les 
épreuves” was only applicable to new installations and not to those 
already established. 

The question was referred to me soon after my return and I had a 
consultation with Mr. De Rocca Serra on the subject. I discussed 
with him not only art, 4 but also art. 6 in which it is plainly stated 
that the renewal of test was to be carried out under the conditions of 

art. 6. IT also showed him the correspondence between the Mixed 
Court and this Ministry at the time the new law was being promul- 
gated. 

During this discussion I found Mr. De Rocca Serra was right in 
forming his opinion on the sense he understood the question, but after 
explaining to him the Technical difference between hydraulic test and 
ordinary inspection and showing him that the demolition of the masonry 
was generally required in the former case and very seldom in the latter, 
the matter was finally settled to the satisfaction of the Service, with 
the understanding that this vast power should be used with the greatest 
caution and only in cases of absolute necessity. 
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Another question of minor importance concerning the Industry 
Rokhsas which are granted from the Ministry of the Interior, was also 
easily settled, 

Tt is now agreed that before the Service grants a Rokhsa for a steam 
engine it should ascertain that the Mudirieh or the Governorate has no 
objection to authorize the industry. 

Thus far the work has been carried out during the year much more 
independently than even the year before. 

The number of applications for Rokhsas received during the year 
1902 was 290 as against 323 in 1901 (the first year of the regulations). 

This together with 66 remaining under consideration from the year 
before, and 27 received from the Mudiriehs for using irrigation pumping 
engines also for industrial purposes, makes a total of 383. 

Of this number 319, including the 27 from the Mudiriehs, were 
granted and 64 remain under consideration, 

Of the 319 engines receiving Rokhsas, 187 were examined and tested, 
and proving satisfactory were allowed to work. 

This number together with 869 sanctioned for work up to the end | 
of the year 1901 makes a total of 1,056 industrial engines working in 
conformity with the law up to the end of November 1902, 

The work of inspecting and reporting on old, declared or undeclared 
engines is still vigorously carried out. 613 such visits of inspection 
were made during the year, these with 187 visits made for testing the 
engines sanctioned during the year, make the total number of inspec-— 
tions 800, 

Besides the above, the Service was called upon on several occasions 
to examine or test old irrigation pumping engines complained of as 
being dangerous or in very bad repair, Some of these engines were 
found in such a dangerous state that the Service was obliged to stop 
them administratively after obtaining the consent of the Irrigation 
Service. 

The 2nd Circle of Irrigation also sent a list of about 70 engines for 
examination which will be taken in hand in 1903. 

I have here to remark that art. 6 of the Decree empowers the Steam 
Engine Service to examine and inspect all irrigation engines, and to 
preseribe to them any conditions that it may deem’ necessary for the 
public safety. 

In dealing, however, with these irrigation engines the state of the 
crops has to be carefully considered in order not to cause any unneces- 
sary loss to the owners, the i irrigation inspectors are therefore invariably 

referred to before any serious steps are taken to stop, or even to tem- 
porarily arrest, the working of such engines. 
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As regards contrayentions we have so far been successful, nearly all 
cases have been gained especially those brought up for overloading 
safety valves and working overpressure. 

The assistant inspectors who, in virtue of the Decree issued on the 
13th of April 1901, were given the right to appear before the Courts 
as Police Judiciaire, were often called upon to give evidence on the 
eases they had laid, 

36 engine owners were prosecuted during the year, 27 before the 
native Courts and 9 before the Mixed Tribunals. 

In the Native Courts 2 were sentenced to stop their engines, 8 were 
fined, 5 paid fines at the Parquet without going to Court, and 12 are 
still in Court. 

In the Mixed Tribunals; one was sentenced to stop his engine, 3 
were fined, 2 were acquitted, and 3 are still in Court. 

Two irrigation engine boilers exploded during the year, one belonged 
to a native and the other to a Greek. 

The first oceurred on the 10th of June at Kafr-il-Shorafa, Menufieh 
Province. The cause was attributed to overpressure and great corro- 
sion by negligence and old age. 

From the report made by the Inspector and submitted to the Parquet 
directly after the accident, it appears that the boiler at the time it 
exploded carried from 80 to 90 Ibs pressure per square inch, its original 
working pressure being only 60 Ibs. The plates at the seating when 
examined were found so thin from corrosion that in some places they 
were no thicker than a piece of paper, 

Two persons were unfortunately killed by this accident, 

The other boiler was at Mustrod, near Matarieh. The cause was 
almost the sume as the above. 

Happily no loss of life attended this accident, 

Great praise is due to Mr. Crawley (who still acts as Inspector of 
Steam Engines) and his staff for the manner in which they have 
carried out their work during the year with such satisfactory results. 


39 Rokhsas for irrigation fixed engines were given from the 
nical Service during the year. 

The fees received from these Rokhsas came to £E.350. The total 
number of Rokhsas at the end of 1901 was 789. Of these, 12 are 
cancelled and 777 remain. This number with the 39 new Rokhsas, 
make the total number of Rokhsas in hand 816. 
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Their distribution among the different irrigation Circles is as follows: 


















Given in 10g, | I band.to end | Tn hand to end 


of (0 ct 102. 


Ist Cirele ... ..- 
Qnd Circle ... 0 4. 

3rd Cirele .., 

4th Circle ...... 
Sth Circle:.. «<2. os 
Guirga Directorate ... 


Deltu Barrage Dte. ... 


The number of Rokhsas for quarries, in Cairo and its vicinity, 
given by this Service to the end of 1901 was 627. 132 of the old 
system given for life and 495 given for a term of ten years. 

Of these, 49 are cancelled, 6 from the former (5 by exchange and 1 
by the death of the owner) and 43 from the latter (40 by expiration 
of time, 2 by exchange and 1 for contravention). 

The number of new Rokhsas given this year is 35, and the total 
number now in hand will thus be:— 


Old Rokhsas given for life (132-0)... wee eee = 16 
New Rokhsas given for 10 yeurs (4-43+35) ... <) == 457 
Total... ... ... G13 

=—=— 


The different localities of these quarries and their time of expiry 
are shown in the table on page 409, 
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T—Auticies Purcuasey orn Mane. 


(A) Jnstruments and camp equipments, 


£E. Mill 
{ England... ... ... 451 1385 


Purchased from Europe | Kite. co eee 


\ War Office (tents)... 67 595 
Made by Govt, Services | Sanitary Dept. 4. 56 605 
| Arsenal... ... ... 125 305 


240 
Purchastdin Baybee ccc cuss ccc yeas) sie Sve cess san BUD 


(B) Furniture. 


£E. 
Farniture made at the Arsenal, (00.0 6. eke ee 8 


- purchased in Egypt. ... 2. ese cee ee eae DOL 


Il.—Repatrs to Insrroments. 


Repairs made at the Arsenal. ,., 


one 


1IL—Articies Soup. 


£E. 
To the Projects Circle... ont. pte aah net hs 20 
To the Arsenal oe out of use). Weal Tae olde teen wee ot 
To Mr, J..L. Baird «cu. as. Sti= ask eat sis oko 


1V.—Oxpens Given to rae Srones. 


£E. 
Rov tai 6f articles’... so Corecumeat Services... ... ne 
For receipt of articles. | } na Rien Ate. eeemane ise 
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2k. Mill, 
+ 338 359 
L576 124 
Mill, 
403 
153 
SOO 
40 056 
_————— 
Mill, 
Aw — 
bs — 


949 993 


287 771 
L237 764 





The value of the articles delivered from the stores was LEA 91.025 


distributed as follows:— 


qerigal vation De artment,.. 
ding and Tanzim . 
Aa ministrative sey ice .. 
ieal Service ., Sel tebe inn vache exer fone” Cave berets 
Antiquity Service... Sour ees Chi) arth, « 
Survey Department (tents)... 
Reservoirs Service., 
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Total ... ... £E.1,79 


£E, Mill, 
555 Bal 
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Central Stores, 


Fecultaod 
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The value of the work executed in the Arsenal workshops, and the 
materials delivered from its stores during the year 1902 amounted to 
£5.28,057 as aguinst £E.30,474 in the year before. 

Most of this amount or nearly 89 % of it was charged to the different 
branches of the Ministry of Public Works, the rest or about 11 % 
was charged to other Government Departments and private individuals, 
shown as follows:— 









Value of work executed for P. W.D. . 24,278 


a S other Government Departments, BBS 
= as Private individuals 2... ... 305 


Total value of work... 27,796 


Valoe of coals and Engine room stores for steamers 2673 
Grand total... 20 2 30,474 





The distribution of the first two items above is shown as follows:— 
Sum charged to the different branches of the Ministry of Public 
Works. 


Irrigation Services... 2. ese tee nee tee tee nee tee tee 
Reservoir Service 0.0.0 ce cee cee nes nee eee eee one 
Building wand Tanzim 22.0 se cee cee cee nee nee ate 
Survey Department 2, cee oer nee 
Administrative and other Serviees ... 0 6s. see nee wee 
Repairs to steamers and maintenance of Arsenal plint.,, 


Total... ... 





Sum charged to the other Government Departinents. 


aE, 

Ministry of Justice 22.0 sie see see one wee tee tees . 325 
2 wo Finance, sp eee ee nee ee tee tee oe eerste ':) 

“ » Interior. ... eed facel 546, See 104d, eC 


” Public Instruction... 0.0 sc. see ace 
Wake B avibtesttOlt Vie, wee! ere jose: ¥ab! ony 1246 


Sanitary Service... cee se see ee ete nee one Se vais 998 
Army of Occupation ...0 2.60 we. see eee tie 55 
Khedivial Yachts ... ..- ix eee a 


Mudiriehs, Governatorates and Town Council. J... i aks: 
Model workshop 22.0.2. ors ses tee ces one nes ce sone 80) 


Total... .. ... £E.2966 
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The main items in the charge against the Irrigation Circles were for:— 


671 tons of steel pipes costing £8,232 as againt 516.5 tons at £E8,131 in 
the year before. 
163 tons of Cast Tron Grooves costing £F.1,766. 
3680 Piece of regulating sleepers at E.£E.2,720. 
Besides £1 668 for building dredger and erecting its machinery and £E.2,710 
for miscellaneous work and stores, 


The rate of cost of the steel pipes in 1902 came to £E.12.27 per ton 
as against ££.15.70 the year before. This reduction, which is about 
21.8 %, was due to the lower price paid for materials and also to the 
reduced cost of labour by the use of machines. Steel plates were bought 
at the average price of £E.8.0 per ton and coals at £1£.1,350 per ton 
while the lowest prices paid for them in 1901 were £E.8.5 and £E.1.600 
per ton respectively. Again, most of the pipes being this year of large 
size, from 1.50 to 2.00 metres diameter, they were almost entirely 
made by the hydrwulie and steam machinery bought for the Arsenal in 
1901 and the cost of Inbour was thus considerably reduced, the rate 
coming to £16.1.49 in 1902 as against £1.2.03 per ton in 1901, the 
economy being £E.0.54 per ton or £E.362 on the quantity of pipes, 
alone, supplied during the year. 

The quantity of work executed for the Building and Tanzim Service 
this year was rather small compared with previous years on account of 
the transfer of the Scavenging Service to the Sanitary Department. 
This work consisted as usual of making and repairing carts. 

The Survey Department was supplied mainly with iron triangulation 
marks, technieal apparatus, office furniture and fittings, and sundry 
other work. 

The other Services in the Ministry were as usual supplied with office 
furniture, instrument repairs and fittings, ete. Very little was done 
to the Arsenal workshops this year. 

The machines were increased by only a small portable hydraulic 
rivetter, a force pump, and a small centrifugal fan, the shop engine 
and some of the machine tools were repaired, part of the stores was 
altered, and some of the walls put in order, This cost £E.525. 

Besides the above, the sum of £EF.319 was paid for small hand 
tools and sundry other expenses, including £E.61 for precautions 
against cholera. Thus the total expenditure on the maintenance of the 
Workshops came to £E.844 which was paid from the Arsenal profits, 

Of the floating plant, the dredger and some of the rowing boats, also 
& barge and a house boat were repaired, the crane on the river bank 
was adjusted, some awnings were made, and a wooden railing was 
erected along the Nile bank, the whole work costing £E.503. 
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The cost of materials bought for the Arsenal stores this year amounted 
to ££.15,982; of this amount, materials to the value of £E.13,623 were 
taken from local merchants and £E.2,359 ordered direct from Europe. 

The quantity issued from the stores to the workshops amounted in 
value to L.E.15,465 and to the steamers for canteen and deck stores to 
£E.704. 

Besides the above, iron and brass castings to the amount of £E.2,481 
were turned out from the foundry and received in store. Of this 
amount, castings to the value of £E.1,928 were issued and delivered 
to different clients, the remainder, to the value of £E.553, being still 
in stock. Materials for this quantity of castings cost £E.1,520 and 
labour £E.961. 

The total cost of labour in the workshops, exclusive of foundry 
came to £E.5,083 during the year. 

The new machine tools introduced last year have further reduced the 
rate of labour on iron work, as I have stated when speaking on the 
work supplied to the Irrigation Circles; here I will merely show the 
comparison of the rates per ton in the last four years. 


Rate of labour 

top of steel 
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The Arsenal has, in my opinion, reached the limit of economy of 
labour on this kind of work and any further reduction of the cost must 
be looked for from the prices of materials, But under the present 
Financial arrangement, and from the way orders are received for the 
supply of work, not much can be hoped for in the way of economy 
from this direction. By the Financial rules the Arsenal is not allowed 
to lay in a stock of materials unless paid for from its budget, conse- 
quently materials have to be got for nearly every separate order after 
it is received, and if the order be at all urgent it necessitates going to 
the nearest market and paying local prices which are nearly always 
high. But, if sufficient time is allowed before delivery is required, the 
Service can then order its materials from Europe, either direct or 
through local agents, at suitable prices. This however is not often 
the case, for most of the orders received, especially from the irrigation 
circles, are required to be executed in a limited time to snit the state of 
the river, and moreover the work being of the same nature all the circle, 
at least the two or three of them that patronize the Arsenal, send in 
their documents at the same time and also require their work to be 
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delivered at about the same time. The consequence of this is that the 
workshops are full of work required in a hurry during a certain part 
of the year and almost have nothing to do during the other part. In 
the former case the Service has not only the difficulty of getting the 
materials required, but also of procuring labour, and in the latter it has 
to dismiss most of its men and have all its monthly paid hands idling 
ubout practically doing nothing. 

To ameliorate this condition to a certain extent, I have asked some 
of the inspectors to try and give a part of their orders a little earlier, 
in anticipation of what may be required, so that even if a part of it 
was found not to be required during the year it could be kept in stock 
in the Arsenal under their demand for the following year. This arran- 
gement would enable the Service, on the strength of having the order, 
to buy the materials in good time at suitable prices, and also have time 
to execute the work without undue hurry. Mr. Tottenham of the 2nd 
Circle has already acted upon this arrangement and I have every hope 
that it may prove to his convenience. 

Before high Nile every steamer was thoroughly overhauled and 
repaired or furnished as required, 

The Messir which was taken in hand for extensive repairs late in 
November 1901 was finished in time to go to Aswan for the inaugu- 
ration of the Reservoirs. Soon after the dismantling work on this 
steamer was ‘commenced it was found that the repairs required would 
prove more extensive than was at first anticipated. 

Her hull was found to be in a far worse condition than was expected, 
and all the wood work was found to be unfit for any further use, 

It was then decided to dismantle her altogether, redesign and recon- 
struct her forward and aft saloons and cabins, doing away with the 
poop and substituting for it an upper deck running the whole length 
of the boat with a dining saloon built on its after part. 

The boat can now accommodate 12 persons very comfortably and 
even 15 if desired. 

The total cost of repairs and deck fittings and stores to the steamers 
amounted to £E.3,025.5, the cost of coals and engine room stores to 
£E.2,748.5, and the expenses of the crew to £F.2,137.5. Thus the 


total expenses on the boats amounted to £E.7,811.5, shown in detail 
as follows:— 
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Of this total expenditure £E.6,197 were paid from the ordinary 
Budget, £E.518 from the Arsenal profits, and £E.1,196 were received 
for expenses of steamers lent, 

Mr. Curtis conducted the work of the Arsenal during the year with 


his usual energy and ability, and I have here only to repeat what I have 
said of him in my previous reports. 


M.. ANIS. 


Chief of Technical Department. 
Cairo, 6 April 1903. 
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RAPPORT DU SERVICE DES ANTIQUITES 


I. — Service ApMINISTRATIF. 


L’augmentation totale de notre budget régulier a été pour l’exercice 
1902 de L.E. 770, dont— pour nos frais inspection et de déplacement. 
Malgré cette augmentation, ces frais ont dépasse le chiffre prévu de 
L.E. 345, qui ont df étre prélevées sur les divers fonds du Service. Il 
est 4 craindre qu’ils ne cesseront de s’accroitre pendant quelques années 
encore, & mesure que Ja surveillance s’étendra plus stricte, non plus 
seulement sur les sites célébres, les sels que nous gardions autrefois, 
mais sur les sites secondaires que les marchands d'antiquités exploi- 
taient presque impunément dans ees derniers temps. Pour établir la 
surveillance sur les points menacés et pour I’y maintenir efficace, les 
inspecteurs généraux multiplient les voyages dans tous les coins du 
pays et ils incitent les inspecteurs locaux & circuler sans reliche dans 
les limites de leurs provinces. D’autre part, les reglements sur le sebakh 
et sur les chakfs, dont l'application, tandis qu'elle se régularise, souléve 
certaines difficaltés dans plus d'une localité qui exigent de la part de 
notre personnel des allées et venues continuelles, tant pour la concession 
des sites et pour la vente des matériaux que pour le choix des ghatirs 
provisoires et pour la prise de possession des antiquités découvertes 
un cours des opérations ; les résultats ne commencent A s’en faire sentir 
heureusement que griice i la fréquence des tourn¢ées d’inspection, Toute 
cette activité, qui je lespére, ira se développant de plus en plus, 
entraine de grosses dépenses que notre budget éprouve déja quelque 
ptine 4 supporter et qui deviendront toujours plus lourdes, quelque 
parcimonie que nous mettions dans l'emploi de nos frais de dépla- 
cement, 


Inspection du Directeur général. — Vile n'a durée que deux mois, 
du 5 décembre 1901 au 4 février 1902, et elle a contirmeé l’impression 
que javais rapporté des inspections précédentes sur |’état des monu- 
ments, Les dégradations qu'ils subissent malgré nos soins sont dies 
souvent & des causes accidentelles dont il est difficile, si non impossible, 
de prévenir l'action ; ainsi 4 Béni-Hassan, un orage violent avait rempli 
d'eau les tombes, pendant la nuit du 10 au 11 décembre, et gaté 


—ijiw— 


Je bas de quelynes tableanx ; 4 El-Amarna, une dame de nationalité 
américaine, a démoli & coups d’ombrelle, en mars 1902, un coin du 
pavement peint déconvert par M. Pétrie, avant que le ghafir ett le 
temps d'intervenir, non plus que les deux yoyageurs européens qui 
mont signalé le fait ; & El-Kab, le sei! du 1" janvier 1902, a enlevé 
quelques-uns des blocs de la jetée antique qui protégeait la ville du eété 
sud ; dans plusieurs tombeanx de rois Théebains, notamment dans 
celui de Séti 1", la trépidation produite dans le sol des galeries et des 
chambres par le piétinement des bandes de touristes, se propage de temps 
en temps aux parois et aux plafonds dont elle a fait tomber des parties 
plus ou mois considérables cet hiver, un fragment de vote et un 
pilier, Trés souvent aussi le mal a des causes quil efit été possible 
@atténuer ou parfois méme de supprimer si on Veit attaqué dés le 
début : ainsi & Kom Ombo, au moment of lon déblayait Maire du 
temple, on eft pa baisser d'un tiers ou de moitié la hauteur dune 
partie de la butte et en alléger le poids jusqu’d le rendre peu dan- 
gereux, ati lien qu'on a essayé de contenir le sable et les décombres an 
moyen d'un simple mur en briques séches élevé sur les restes de 
Yenceinte antique de pierre. Pendant l'inspection de cette année, je me 
suis efforcé de noter dans chaque localité les points oit le péril parais- 
sait Gtre le plus pressant, et j'y ai fait exécuter les travaux les plus 
indispensables autant que les ressources du budget me le permettaient, 
Dans le temple de Séti 1 & Abidos et dans celui de Ramses Ill a 
Karnak, une partie des architraves et des dalles dont le toit se compose, 
ont pu étre consolidées de poutrelles en fer sur les indications que 
jfavuis fournies & la suite de linspection de 1901; mais parfois, 
nous sommes arrivés trop tard pour empécher laccident ; au petit 
temple de Thoutmdsis ILI, & Médinet-Habou, deux des poutres de 
grés du sanctuaire se sont abattues le 8 décembre 1902, mais c'est & 
Kom Ombo que le mal # été le plus grave. J’avais, dans les premiers 
jours de janvier, donné l'ordre d’enlever les masses de suble qui pesaient 
sur la face Est de lenceinte, mais les travaux n’ont pu étre menés assez 
vite, manque d'argent, et nous n'avious baissé que de trois métres 
environ le niveau de la butte lorsqu’en mai dernier, le mur de briques 
a cédé brusquement vers lendroit of les figures de l’empereur Macrin 
et de son fils Diaduménien sont gravées : un torrent de sable s'est 
répandu dans le couloir, disloquant une vingtaine de blocs du mur 
ancien, M. Carter a enlevé Je sable aussit6t, puis il a étagé le mur de 
pierre avec des poutres et il a jeté autant de décombres au Nil que nos 
ressources le permettaient, mais le danger n'est pas conjuré encore. 
Nous reprendrons le déblaiement en 1903, et s'il le faut nous raserons 
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sinon la butte entitre au moins les parties de la butte qui surplombent 
les ruines du temple vers |’Est et vers le Sud. 

Jespére que nous éviterons 4 Edfou un malheur plus grand encore & 
celui qui a frappé Kom Ombo. En examinant la position du mur 
denceinte en pierre qui borne le temple & l'Ouest, favais cru remarquer 
que les fondations en avaient fiéchi sensiblement depuis l'an dernier : 
il m’avait semblé éwalement que la créte du mur s‘était inclinée un peu 
plus vers l'intérieur et surplombait la ligne de base d’une quantité plus 
considérable. L'inspecteur d’Edfou, Mahmoud Effendi Mohammed, que 
javais chargé d’observer journellement cette partie du temple, nota 
les mémes faits que j'avais relevés déja ; en repassant sur les liewx, le 7 
décembre dernier je me suis convainca que le mal avait fait de grands 
progres dans les dix derniers mois et qu'il convenait d'intervenir 
énergiquement pour lenrayer. J’expédiai & Edfou M, Barsanti alors en 
mission dans Vile de Philae, avec ordre de rechercher ce qu'il en cofite- 
rait pour démolir les parties dangereuses de lenceinte pour y faire 
des fondations nouvelles, puis pour les reconstruire d'aplomb, Dés le 
12 décembre, M. Barsanti qui s‘était fait accommpagner de notre maitre 
macon indigéne, m'informait que la partie du mur que je layais 
envoyé examiner surplombait la base de 0" 59 en son point le plus 
dangereux et qu'il serait nécessaire de la démolir enti¢rement sur une 
longueur de 70 métres environ de langle Nord-OQuest, & la porte qui 
donne sur la colonnade Ouest de la Cour d’honneur ; i] ajoutait que les 
cing colonnes les plus septentrionales de cette colonnade étaient fort 
endommageées ainsi que la portion attenante du mur, et qu’elles récla- 
maient une réparation prompte. I] estimait qu'une somme de L.E. 1,200 
suffirait pour restaurer solidement le mur, et qu'il faudrait consacrer 
environ L.E. 400 & la restauration des colonnes. Les économies que 
nous avions réalisées sur les travaux de Philae nous ont permis de 
faire face & vette dépense imprévue sans demander de crédits nou- 
veaux. Le Ministere des Travaux Publics nous a autorisés & prélever 
sur elles une somme de L. E. 1,000 qui serait appliquée & Edfou. M. 
Barsanti s’oceupe de rassembler les bois et les machines nécessaires : 
jestime qu'il pourra commencer les travaux en mars 1905 et qu’A la fin 
octobre de la méme année i) aura terminé la reconstruction du mur ; 
la réfection des colonnes ne se fera probablement pas avant l'année 1905, 


Travaux des inspecteurs en chef. — Les deux grandes provinces 
entre lesquelles P Egypte est divisée en ce qui concerne les travaux 
des antiquités présentent des caractéres assez différents pour que chacun 
les deux inspecteurs en chef ait été obligé de donner A son activité 
une tournure particuliére, 
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1° Inspection du Sud. — Dans Vinspectorat du Sud, de Nag- 
Hammadi & la seconde cataracte, les terrains de culture sont générale- 
ment assez restreints et la population est peu dense depuis l'époque 
romaine. Les sites antiques ont done relativement peu souffert et les 
temples complets ou les restes considérables de temples et de villes 
sont fréquents sur Jes deux rives du fleuve ; ce n'est que dans Ta 
partie méridionale de la moudirieh de Kéneh que, la plaine s’élargis- 
sant, les cultures se sont développées depuis une quinzaine d’années et 
que la vie moderne tend & empiéter de plus en plus sur ce qui avait été 
jusqu’A présent le domaine presque exelusif de la vie antique. Les 
questions d'usurpation de terrains et des prises du sébakh ne jouent 
qu'un rile secondaire dans les préoccupations de M. Carter ; sur deux 
points seulement il rencontre des difficultés sérieuses ; & Karnak oft la 
population du village dit Naga-Zaptieh ne cesse de gagner sur le champ 
des ruines et ne peut @tre contenne qu’au prix d'efforts continus; & 
Haou, dans le markaz de Nag Hammadi, oh an gros propriétaire du 
voisinage, Khalafallah Bey,a essayé indiiment de s’approprier les buttes 
de sébakh of: toute la région s’approvisionne. Un procés engagé d ce 
sujet depuis le milieu de année 1901 est pendant encore devant le 
tribunal de Kéneh, malgré nos efforts pour le faire sboutir: Vissue en 
est attendue par la population avec une certaine anxiété, car au cas olt 
Khalafallah Bey lemporterait, elle devrait acheter au nonyeau proprié- 
taire & des conditions fort onéreuses le sébakh que nous Ini livrons 
gratuitement, sans rien exiger d’elle que la solde de deux ou trois 
ghafirs provisoires. Partout ailleurs, M. Carter n'a guére qu’a s'inquiéter 
de la conservation et de la police des monuments, ce qu'il a fait eette 
année avec le méme véle que les années précédentes. C'est ainsi qu'il 
a surveillé, & Edfou, la pose des poutres de fer destinées 4 consolider 
la couverture du pronaos et de Ja salle hypostyle; & Kom Ombo, l'enlé- 
vement des sables et l’étangonnage des portions menacées du mur 
denceinte en pierre; & Thébes la pose de portes en bois & plusieurs des 
tombeaux du cheikh Abdel Gournah et |'installation de la lumitre 
électrique dans six des hypogées de la Vallée des Rois. 

Dés mon retour en Egypte, j'avais été frappé des dommages que les 
hypogées royaux avaient subi durant mon absence, du fait des torches 
et des bougies dont les voyageurs s’éclairaient pour les visiter. Aprés 
avoir songé un moment & l'acétyléne, je m’étais arrétéd idee d’employer 
la lumitre électrique, L’usine ot la force électrique serait produite 
devait étre ¢tablie dans la vallée méme et un réseau de fils métalliques 
la transporterait dans les tombes choisies pour l'essai: les difficultés 
matérielles n’étaient pas minces, mais l’obstacle principal & la réalisation 
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de ce projet était le manque d'argent. Je réussis pourtant & économiser 
400 L. E. sur le fonds des touristes au cours de année 1901 et, muni 


de l’autorisation ministérielle, je décidai de tenter l'aventure en 1902. 
Je passai un contrat avec M, Zimmermann, ingénieur électricien établi 
4 Louxor pour le compte des hotels de M. Pagnon : il s’engageait: pour 
la somme de L. E. 560, 4 nous fournir une machine & pétrole Crosslay 
de la force de quinze chevaux, d Vétablir 4 lendroit que nous lui indi- 
querions, 4 poser le réseau et les lampes dans six tombes & notre choix 
le tout dans un délai qui ne devait pas dépasser trois mois. Tout bien con- 
sidéré, il fut convenu avee M. Carter que l'on approprierait aux besoins 
de Vusine la tombe la plus voisine de Vhypogée de Séti I, celle de 
Ramsés X1 Khopirmari, dont les sculptures étaient presque enti¢rement 
détruites ; entrée et le vestibule en furent déblayés, murés, couverts & 
nos frais, du 2 au 15 janvier 1902, puis livrés & M. Zimmermann qui 
se mit 4 Vauvre le 17. L’ensemble du travail fut terminé le 22 mars, 
et regu quelques jours plus tard par M, Jacot des Combes, chef du 
service d'électricité au Ministére des Travaux Publics, La dépense 
totale s’élevait A L. E. 649,092 ainsi réparties: 


LE. Mill. 
Adoptation du tombeau N° 18 et transport du matériel de 


la gare de Louxor aux Biban-el-Melouk ... 3... 5S 22 
1 machine motrice horizontale & pétrole de la force nomi- 


nale de 15 ch, 180 révol. et de 17 ch. effectifs ... 2. 235 000 
L dynamo de ta puissance de 60 Ampéres: 110 Volts, 

A2qD revolutions: ss ied ac ee? ed RG! wen ai 000 
1 tableau complet avee ampéremétre, voltmbtre, inter- 


PORMRET, BER | See ucts. ede) eh; cove seyj-s0p. [ausl. exe 9 000 
2 réservoirs pour lean Froide  .., o..oek cee nee aes 19 4K) 
99 lampes fournies et posées ... 2. 4. cee cee cee ce 1K) 000 
Cables, Gla, isolatenrs 4. 20. ene, uns nee ops eee aes «| 00) O00 
Pose des tils et dépenses diverses ... Saet nesm teser 5h 41 000 
Surveillance des travaux ... 0 605 see csp ccs see cas SL 20 





650 212 
‘ot: i] faut retrancher In taxe  ... 1 120 





otal. - doe/ "ice 649 098 
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Environ 1,000 métres de cables et de fils furent poses, les cables 
installés & extérieur circulant sous terre sauf aux points ott il fallait 
passer d'un cbté & autre de la vallée. 


7% 


a ee 


Les tombeaux éclairés sont les suivants : 





Lampes Lornpes Latupes 
de 10 bougies, | de 16 bougies. | de 82 bougies, 


Tombeau d'Amenéthés 11 (N° 35)... — 12 
Tombeau de Ramsés 1% (N° 16)... — = 
Tombeau de Séti 1’ CN’ 17) 2.0 us. i 2 


Tombeau de Ramsés T1T (N* U1)... -.- 8 
Tombeau de Ramsés VI (N" 9)... - 
Tombeau de Ramsés IX (N’ 6)... oe — 


Avant d’établir le réseau M. Carter ent le soin, ainsi qu’il en avait 
recu l'ordre, de les mettre dans un état aussi satisfaisant que possible, 
Toutes les crevasses qu'on y voyait ont été bouchées et les blocs du 
plafond soutenus lorsqu'ils paraissaient menagants pour la sécurité des 
visiteurs. Des escaliers ou des plans inclinés en bois ont été établis dans 
les portitres des tombes Nv 6, Nv 9, et N° 35 qui présentaient des 
marches usées ou des plans inclinés glissants. Des murs bas ont été 
batis & entrée de toutes les tombes pour prévenir Vinvasion du sable 
et des pluies (orage, Vensemble de ces travaux nots a cofité en tout 
L.E. 108 375. Enfin les portions endommagées du tombean de Seti 1* 
ont pu étre consolidées pour longtemps grice 4 une somme de 50 LE. 
que M. Robert Mond a bien voulu mettre généreusement & notre dis- 
position. 

En ce qui concerne Ventretien, il est difficile de prévoir dés main- 
tenant ce qu'il coftera exactement, L’eaa nécessaire est apportée d 
dos Wane du village de Gournah, et M. Zimmermann a bien voulu 
sengager i diriger lexploitation, pendant cing ans, aux conditions 
stiivantes : 


LE. Mill 
Tngénionr européen, par mois... cee cee wee nee nee ee & S00 
Conducteur tndigéne, par mois... 61.0 cee wee tee tee aes 2 Mw 
Porter d'eau: ~ its) ssc aaa) sie: Se aes) wa: oe tose OD 
Houjles: eraiones, olds: 435, (sas 5s!) Meal 9sb “hae! see: aa Woes SW 
Pétrole, par-mois- (environ) 6 ace ses ee See wee cee 2 


Total sis cs cone 16) 3300 





Aux termes de ce contrat M. Zimmermann se déclare responsable du 
bon fonetionnement de Véclairage, i] paiera une indemnité de LE. 0.400 
pour chaque interruption de plus d'une heure qui serait causée par 
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des défants du matériel, par la mauvaise exécution de l'installation ou 
par l’insuffisance de la surveillance. Aux termes de cet engagement la 
machine devra ¢tre préte chaque jour pendant la saison d'hiver, du 15 
novembre au 15 avril, & fournir la force nécessaire pour éclairer deux 
ou méme trois tombes & la fois depuis 9 heures du matin jusqu’h une 
heure de Vaprés-midi. J'estime qa’une somme de L.E, 200, suffira pro- 
bablement & assurer Ja marche du service, mais nous ne serons éditiés 
sur ce point de fagon définitive qu’aprés une expérience de plusieurs 
années, En attendant, nne délibération du Comité d’Archéologie, ap- 
prouvée par le Ministére, mi'a autorisé & élever le prix des billets de 
la Haute Egypte de PLE, 100 et 50 & PLE. 120 et 70 respectivement, 
afin de couvrir nos frais. Toutes les personnes qui sont descendues 
cet hiver ont constaté amelioration trés grande que Je systeme d’éclair- 
age nouveau y a introduite; non seulement on voit mieux les tableaux 
peints ou seulptés sur les murs mais l'atmosphére, qui parfois, aprés 
la visite d’ane bande de touristes armés de bougies ou de lampes au fil 
de magnésinm, restait presque irrespirable pendant une heure ou deux 
sultére 4 peine et se renouvelle aisément. 

Pour completer l'organisation du serviee dans la Vallée des Rois, 
jai décidé de faire établir vers le milieu de la vallée, des barriéres ne 
permettant le passage qu’h une ou deux personnes a la fois, ce qui 
facilite A nos gatirs la vérification des cartes des touristes, Les sentiers 
conduisant aux tombes principales ont été débarrassés des pierrailles qui 
les encombraient et garnis sur les deux cdtés d'une bordure de grosses 
pierres quien delimite exactement le tracé, Enfin presque en face du 
tombeau d’Amenothés I, vers lendroit oi: commence le sentier qui 
mene par-dessus la montagne & Deir el Bahari, nous avons ¢établi 
une sorte de pure couvert of une centaine d’dnes peuvent trouver an 
abri en attendant que les yoyageurs aient achevé la visite des tombeaux, 
Entin le commandant de Is police locale a bien youlu mettre & notre 
disposition un de ses meilleurs sous-officiers qui, les jours oh plusieurs 
compagnies de touristes font l'excursion, préte 4 nos ghutirs aide la 
plas efficace pour maintenir l'ordre dans la vallée, 


2 Inspectorat du Nord, — Winspectorat du Nord, de Nag Ham- 
madi A la mer, ne contient qu'un petit nombre de temples, dont les 
mieux conservés sont ceux d’ Abydos: presque partout les sites des cités 
anciennes ont été ravagés par les habitants des villes ct des villages 
modernes qui y ont dépecé les ruines pour construire leurs maisons 
avee les débris, La surveillance des monuments proprement dits et leur 
entretien sont done peu de chose relativement & ce qu'ils sont dans 
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Vinspectorat du Sud, mais par contre, la défense des terrains antiques, 
ln prise du sébakh et la vente des matériaux, y exigent une attention de 
tous les instants. M. Quibell est contraint & courir sans cesse un bout 
& Vautre de sa provinee pour empécher les usurpations de sites ou de 
buttes & sébakh et pour décider s'il convient de vendre ou de réserver 
certains tels que les propriétaires riverains demandent d acheter. La 
tiiche est compliquée encore par les menées des marchands dantiquités 
européens ou indigenes qui battent sans reliche le pays et entretiennent 
dans les villages des agents qui achétent les objets ou fouillent les 
cimetiéres & leur intention. Dans beaucoup de localités, & Zagazig, & 
Tell-Roba, & Tell-Mokdam, & Sa-el-Hagar, & Alexandrie, d Gizeh, a 
Mellaoui, & Siout, autour d’Abydos, ils ont organisé des bandes qui 
dévastent les nécropoles et qui parfois, lorsqu’elles sont surprises par 
nos gardiens, leur livrent. bataille. M. Quibell a, cette année comme 
Jes préeédentes, employé le meilleur de son temps & mener des enquétes 
sur des affaires de ce genre, travail ingrat s'il en fut et dont les résultats 
ne se font sentir qu’h la longue, par larrestation de quelques voleurs 
et par la diminution progressive des objets de grande valeur sur le 
marché des antiquités. I] a pourtant participé au déblaiement d'une 
petite nécropole nouvelle dans le Gebel Abou-Féda prés de Koséir-el- 
Amarna, ainsi qu’ celui du petit temple de Ménephtah mis au jour, en 
1901, 4 Echmounéin par les preneurs de sébakh, Ia de plus consolidé 
les parties du temple de Séti It 4 Abydos qui menagaient le plus de 
s'écrouler: cette opération que j'avais armoncée déja dans le rapport de 
1901 n'n pu étre poussée jusqu’au bout de cette année, faute d’argent: 
elle s'achi-vera en 1903, si I’état de nos fonds le permet. 

Je signalerai, en terminant, une lacune ficheuse dans organisation 
de notre service, Nos deux inspecteurs en chef doivent entretenir tant 
avec le secrétariat central qu'avee les agents placés sous leurs ordres 
et avec coux d’autres administrations de "Etat Egyptien, une corres- 
pondance en langue arabe ou européenne qui augmente chaqne jour de 
volume et d’étendue: or, aucun poste nouveau de secrétaire n'a été 
institué & leur intention, au moment ou leur fonetion fut créée en 1899. 
M. Quibell, dont le lieu d’attache est le Caire, remédie aisément & cet 
inconvénient, en se servant du burean central pour la traduction et pour 
ja rédaction de sa correspondance : j'ai dd autoriser M. Carter, qui réside 
& Thebes, a enréler deax écrivains, tout fois ces deux employds, engagés 
A titre provisoire et payés maigrement, ne possédent ni Vinstruetion ni 
lveapacité nécessaires : je suis foreé souvent de renvoyer 4 M. Carter 
des pitves comptables mal établiea, ou des lettres si incorrectes qu'on a 
peine & comprendre le détail des affaires qui y sont traitées, [ly a lieu, 
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je crois, de remédier & cet état de choses qui nuit & la régularité da 
service, et d'organiser un secrétariat pour chacun des inspecteurs en 
chef : ce serait une somme de L, E. 400 environ a inserire & l'un de nos 
plus prochains budgets, 


Lnspecteurs indigenes et ghagirs. — Quelques changements sont 
survenus dans le personnel de nos inspecteurs indigénes. Le Cheikh 
Mansour qui avait été proposé en 1901 par M. Carter pour l'inspectorat 
de Gournah, un’ pas été nomme définitivement au bout de son année 
dessai, et le poste qu'il oecapait est encore vacant. L'inspecteur 
d’Assouan, Abdoul Megid effendi Loutfi, a été appelé au Caire pour 
insuffisance dans le service 4 la demande de M. Carter, et demeure en 
disponibilité dans les bureaux de administration centrale : son district 
a été placé provisoirement sous les ordres de Mahmoud effendi Moha- 
med, inspecteur d’Edfou, Enfin, Mohammed effendi Dohéir, inspecteur 
de Galioubieh et Menoufieh a été mandé au Caire a Ja fin de novembre 
1901 pour prendre part au déménagement da Musée, et son district a 
été partagé provisoirement entre l'inspecteur de Zagazig, Ali effendi 
Habib, quia regu la moudirieh de Galioubieh, et Vinspecteur de Tantah, 
Youssuf effendi Négim, qui a regu la moudirieh de Ménoufieh. La 
partie nord-ouest du Béhéra a continue, comme en 1901 4 former un 
petit inspectorat spécial sous ‘administration de M. Botti, conservateur 
du Musée d’ Alexandrie. 

Les inspecteurs indigénes, stimulés par les inspectenrs généraux, ont 
redoublé d'activité. I] n'y a plus & faire 'Goge d’Ali effendi Habib ni 
de Mahmoud effendi Mobanmed ; le Musée doit au premier de n’avoir 
point perdu la riche momie d’époque greeque, découverte par les 
preneurs de sébakh & Tell Roba, Mohammed effendi Chabiin, inspecteur 
de Rodah, a déblayé et décrit dans un rapport spécial les tombeanx de 
la VI* Dynastic, trouvés 4 Koséir El-Amarnah, Les deux inspeeteurs 
proposes en 1901, Youssuf effendi Necim et Salib effendi Rizk se sont 
mis rapidement au courant de lears fonctions nouvelles, et ont été 
nommeés & titre détinitif inspecteurs de troisi:me classe. ‘Tous les autres 
ont donné des marques répétées de leur bonne volonté et meériteraient 
une augmentation de solde qui compensit dans une certaine mesure le 
surcroit considérable de fatigue que la réorganisation du Service leur # 
imposé depuis quelques années. J'ai proposé pour l'année 1903, la sup- 
pression d'un poste d'inspectour de troisitme classe et son remplacement 
par an poste nouveau Minspecteur de premibre classe qui serait attribué 
atu plus ancien de nos officiers Ali effendi Habib : je pourrais ainsi 
transférer de lu troisitme & la seconde classe Vinspecteur Mahmoud 
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effendi Mohammed, J’espére qu'il sera possible de donner suite & cette 
proposition et de donner ainsi i deux de nos employés la récompense 
que leurs services leur ont méritée depuis longtemps. 

Tl m'‘avait semblé A mon retour que organisation intérieure des 
districts était abandonnée entiérement au caprice des inspecteurs locaux, 
et que ceux-ci-ignorants pour la plupart les principes les plus élémen- 
taires de l'administration ne savaient pas tirer un parti suffisant des. 
éléments qu'ils avaient 4 leur disposition. J’aurais souhaité réformer cet 
état de choses dés le début, mais il était A craindre que la plupart (entre 
eux seraient peu enclins & sortir de la routine dans laquelle ils "étaient 
enfermés depuis leur entrée au service, et qu’en youlant les obliger a 
trouver des procédés nouveaux je ne réussisse qu’h confondre leurs idées 
sans avantage réel pour la bonne marche des affaires, La maniére intel- 
ligente dont Sobhi effendi Arif avait ordonné l’inspectorat de Dendérah 
oi je Vavais envoyé dans les derniers jours de 1899, me décida en 
mars 1901 4 lui confier l'inspectorat du Fayoum, l'un de ceux on il y 
avait le plus & faire pour assurer la régularité de la surveillance, : je 
Jui donnai carte blanche pour le choix et la répartition des ghafirs sur 
les sites antiques, pour la répression des fouilles clandestines pour la 
prise du sébakh et pour In vente des matériaux, Aprés avoir consacré 
les quatre premiers mois de son séjour & parcourir sa cireonscription, 
qui comprend les deux moudiriehs de Fayoum et de Beni-Souef et a se 
rendre compte des conditions locales, il se mit & leuvre si vigoureuse- 
ment qu’en moins d'un an et demi il parvint non seulement a remettre 
Vordre purtout, mais & créer un type d’administration qu'il sera Facile 
désormais d'appliqner aux autres inspectorats avee les modifications 
de détail rendues indispensables par la nature de chacun d’eux. Son 
rapport pour l'année 1902 sera envoyé aux autres inspecteurs pour leur 
servir de modéle. J’espére, en appliquant les procédés qui Ini ont réussi, 
établir progressivement un controle de plus en plus efficace sur les 
monuments et sur les sites dont la garde nous appartient. 

Le nombre des ghafirs et des reis n'est pas augmenté sensiblement 
depuis V'an dernier. Je n'ai nommé de ghafirs nouveaux que dans 
quelques localités oi des découvertes récentes m’obligeaient & redoubler 
la surveillance. Surveillés de prés par les inspecteurs ils ont dans plus 
d’un endroit empéché des fouilles illicites ou saisi le produit de ces 
fouilles. A Sakkarah, 4 Dabchour, au Fayoum, dans les moudiriehs de 
Minieh et de Siout, ils ont dit repousser & plusieurs reprises des attaques 
& main armée sur les monuments et quelques-tms d'entre eux ont été 
maltraités ou blessés dans la défense des intéréts du Service. Le tableau 
suivant donne le nombre de ces gens, leur répartition A la surface 
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du territoire égyptien, la quotité de leur solde et les fonds sur lesquels 
elle est imputée. 


Burch. Tart?) soeeh 1 artt.| Fond des 











INsrRcronay. Noumbre- Sal Fouilles. Touristes. 
ck om £K. fe. M. 
Tnspectorat du Novd + 
Benes Calivabiss Pont 2 12 12 — 
VAN 1) or 9 6 12 — 
WSitaWicss “iot cis. ‘cma ceaws: tee 5) 36 24 — 
Fayoum... ... ee ee tee ove pal) 180 72 — 
PeRIe.s. nse, “gibi fTeet, ote 2 99.600 24 168 
Abydos 00.0... ee tee ee wee 1% an 24 105 
Inapectovat do Sud: 
TIGKERYSNS, wep. Geoe and) “seal ape 12 24 12 110.400 
LAST cee ees cone tee tee tee 15 12 oo 174 
Goumiaiiss Gs Se cr we co Bu 12 144 400.200 
Tatat @<55)° ccs. yee ~ebe= pas, Ses 12 4s — 6 
ATR acc. apy Cones Saki Tame Ww io — 48 
Relevant du Musée directement : 
GHSANN age wes. one ! use, wee eee 7 36 — 72 
Mitac. nee (ces 50~"e0e 7 43.200 = H6 
akithimty) {25 (exe! pass iene case 37 22. 810) — 362.400 





Total... 0. .of 212 18.600 B24 1611 


On notera que L.E. 1,611 sont prélevées sur le fonds des touristes, 
cest-a-dire sur wn fonds qui pent nous manquer brusquement ; qu'une 
épidémie survienne, comme ga été le cas cette année, et ce fonds dimi- 
nuant ou méme se réduisant & rien, nous serons obligés de licencier 
plus de Ja moitié des gardiens et de laisser les monuments 4 la merei 
des voleurs. J'ai signalé déja l'irrégularité de cette combinaison qui 
impute une dépense nécessaire et constate sur une ressource aléatoire : 
je ne puis qv insister plus fortement encore dans un moment ou Véve- 
nement semble justifier si tristement mes prévisions. J'ajoute que la 
consolidation de cette dépense et son inscription au budget régulier, 
en dégageant le fonds des touristes nous permettrait de consacrer les 
ressources qu'il nous procure d’ordinaire & Ja réfection des monuments 
et de prévenir dans bien des eas des accidents semblables & ceux que 
jai déplorés au début de ee rapport. 


ew 
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Contentieux et loi sur les antiquités. — Comme chaque année Vap- 
plication du réglement sur la prise du sébakh nous a obligés de traduire 
devant les tribunaux un certain nombre de délinquants. Il est & remar- 
quer que les contraventions sont rares dans les sites pauvres en anti- 
quités of les paysans s'inquiétent surtout de se proeurer l'engrais, ils 
se soumettent docilement aux mesures que nous prenons pour régula- 
riser les opérations et ils acquittent sans répugnance la taxe tres legére 
que lenr impose le choix des ghafirs. Au contraire, dans les endroits 
ot il y a beaucoup d'objets antiques épars dans le sébakh, & Zagazig, & 
Benha, & Tell-Roba, 4 Tell-Firioun, par exemple, les paysans refusent 
de se soumettre 2 notre surveillance, dans l'espoir qu'un coup de pioche 
heureux leur fera découvrir un dépot de bronzes, oa de monnaies, des 
figurines de divinités en faience, des bijoux, un tombeau intact dont 
la momie sera décorée richement, Ts se refusent de payer le surveillant ; 
ils se refusent de travailler dans les endroits qui leur sont désignés et 
oi nous entretenons des ghafirs, quand méme ces endroits renferment 
un sébakh plus gras ou sont plus rapprochés de leurs habitations que 
les endroits oit on les surprend, C'est li que les contrayentions se mul- 
tiplient et nous sommes contraints de réclamer lintervention de la 
police et du parquet: les condurnnations ne ralentissent point la fraude 
et cela se comprend, quand on songe que le risque d'une amende de 
quelques piastres et d'un emprisonnement de quelques jours est plus 
que compensé fréyuemment par la découverte d'objets antiques qui 
leur rapporteront plusieurs centaines de livres, 

La répression des fouilles clandestines et la saisie des objets volés 
par les fouilleurs expose nos agents & des poursuites judiciaires de la 
part des voleurs ou méme & des attaques & main armée, Le préjugé qui 
consiste i considérer les objets d’antiquité et les monaments comme 
une maniére de bien commun qui est & la merei de qui veut le prendre 
et que le premier venu a le droit de s'approprier sans commettre un 
deélit est si fort encore par toute "Egypte que la magistrature elle-méme 
n’en est pas exempte : elle acquitte le plus souvent les prévenus, et peu 
s’en est Fallu & plusieurs reprises qu'elle ne condamnat nos agents pour 
s'étre défendus et avoir défendu les monuments contre les entreprises 
des fouilleurs de profession. Lorsque nous obtenons une condamnation, 
l'insuffisance de la législation est telle en ce qui concerne les antiquités, 
que la peine est toujours insignifiante, Afin de remeédier & cette impuis- 
sance de la loi j’avais soumis au Ministére des Travaux publies en 1901 
tout un ensemble de mesures destinées & donner au serviee les armes 
légales qui lui manquaient pour défendre la portion du patrimoine de 
l'Etat égyptien confide 4 ses soins, Ce projet Pune loi sur les antiquités 
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comprenait la matiére non seulement d'une loi, mais de plusieurs régle- 
ments propres & compléter la loi et A en régler Vapplication: a été 
de chaque article, on y voyait deux extraits des roglements et cireulaires 
rédigées i différentes Epoques sous Méhémet Ali et sous ses suecessenrs 
puis les dispositions analogues des lois et réghements actuellement en 
vigueur dans les pays dont la condition se rapproche le plus de celle 
de l'Egypte, "Empire Ottoman, la Grice et la Tunisie. Ce document 
a été soumis au Comité d’archéologie dans plusieurs séances de l'année 
1902, et revu par le Contentienx du Ministére des Travaux publics : 
enfin, duns la séanee da 29 novembre, il en a été extrait, avec le con- 
cours de M. de Roeca Serra, an projet définitif, qui a été traduit en arabe, 
puis imprimé en une brochure spéciale. Cette dernivre rédaction a été 
remise au Ministére des Travaux publics pour étre présentée aux auto- 
rités qui doivent décider s'il y a lieu de Tapprouver ou de la rejeter. 
Au cas oit elle serait adoptée, le Service des Antiquités aurait enfin les 
moyens de défendre les monuments et d'empécher la destruction ou la 
dispersion des documents les ph us précieux pour l'histoire la plas vieille 
de l'Egypte et des contrées qui bordent la Méditerranée orientale, 


Il. — Les Fournes ev LA REFECTION DES MoNUMENTs. 


Comme les années préeédentes, la plus grinde partie des fouilles pro- 
prement dites a été faite par des savants indépendants du Service. 
Chacun d’eux a publié sur ses travaux personnels des rapports on des 
mémoires quien rendent wn compte exact: je me bornerai done & indi- 
quer sommairement les localités qu'ils ont explorées et les résaltats 
principaux qu’ils ont obtenus. 

MM. Grenfell et Hunt ont continudé la recherche des papyrus grees 
au Fayoum et dans les raines d'El-Hibé: une petite nécropole de cro- 
codiles qa’ils ont eu la chance de découvrir leur a rendu des documents 
intéressants d'époque greeque et romaine, mis ils pensent avoir épuisé 
les sites du Fayoum, et ils se préparent & transporter leurs chantiers 
sur d'autres points de la vallée. M. Rubensohn, agissant pour le compte 
dune société allemande, n’a obtenn qu'un gain meériocre dans les loea- 
lités voisines de lentrée du Fayoum, mais MM. Juoguet et Lefebvre, 
qui étaient envoyés par l'éeole francaise d’Athénes, ont été plas heurenx 
dans les régions méridionales dela province. Ils ont recueilli 4 Medinet- 
Madi et & Medinet Nahas des actes gros assez nombreux ; ils ont 
reconnu lemplacement du bourg antique de Magdola, et ils ont déblayé 
le petit temple de la localité: ils y ont copié une longue inseription 
grecqne du If siécle avant notre ére, qui semble étre la eharte cons- 


titutive du sacerdoce local, et ils y ont mis au jour des fresques assez 
considérables partie ptolémaiques, partie romaines, qui ont été dessinées 
et reproduites en couleur par Madame Jouguet. 

L'Institut francais darchéologie a continué ses recherches sur deux 
points: prés d’Abou Roache, M. Chassinat, aidé de M. Gombert, a 
terminé la reconnaissance et les relevés de la pyramide du roi Didoufri, 
ainsi que ceux d'une portion de la nécropole ayoisinante. A Baouit, 
M. Clédat a commence le déblaiement d'un ensemble de chapelles coptes 
des plus remarquables, décorées de peintures 4 la détrempe représentant 
pour la plupart des sujets religienx empruntés 4 V'ancien et au nouveau 
Testament: un petit nombre seulement a résisté i Vaction de lair, 
mais tous ont été copiés et reproduits A laquarelle 2 mesure qu’ils 
sortaient de terre. Vers le mois de février, M. Clédat, craignant de ne 
pas pouvoir acheyer sa tiche en temps utile, demanda 4 M. Chassinat 
de venir ison aide: M. Chassinat accourut, et, avec le concours de 
MM. Palangue et Gombert, i] acheva de déterrer l'édifice et de photo- 
graphier les tableaux. Les fouilles terminées & la fin de juin, ont donné 
au Musée d’excellents spécimens de la seulpture et de Varchitecture 
copte, Les batiments enx-mémes paraissent avoir été construits da 
VIT* au TX® siécle, mais je crois que la plupart des peintures ne sont 
pas antérienres A la grande époque de la dynastic macédonienne du 
X* au XT* sidcle apres J.-C, Le tout nous fournit un ensemble unique 
jusqu’a présent de monuments appartenant 4 une forme provinciale 
bien définie de art byzantin. Les fouilles de Baouit sont certainement 
les plus importantes de celles qui ont été faites au cours de lannée 1902 
par les savants étrangers au Service. 

Les sites thinites ont été exploités cette année encore par trois 
inissions : Abydos, par M. Flinders Petrie, pour le compte de lApypt 
Exploration Fuwdt; Veit Khallaf, par M. Garstang, pour le compte de 
V Egyptian Research Account ; eufin Naga-ed-Deéir, et le voisinyze, par 
M. Reisner, pour le compte de [Université de Californie, subventionnée 
par Madame Hearst. Les fouilles de M. Reisner ont été particali¢rement 
fructucuses en documents des plus anciennes époques de I'Egypte, et 
elles ont valu an Musée une précieuse collection de bijoux en or des 
premiéres clynastivs, Elles ont ¢té mendes d’ailleurs avee une conscience 
admirable et il est A souhaiter que M. Reisner publie prochainement 
au moins un choix des milliers de photographies qu'il a exécutées au 
cours de ses déblaiements: ce sera une contribution memorable & la 
connaissance des populations de "Egypte archaique. 

M. Gayet « poursuiyi, non sans suceds, son exploration des cimetidres 
byzantins d’Autinoé, Il y a recueilli quantité (objets du méme genre 
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que ceux qui lui avaient valu un si grand sueeds de curiosité au cours 
des années précédentes, momies ou plutot eorps modifiés de religieux, 
emblémes et ustensiles sacrés, mobilier, étoffes, chaussures, et quelques 
fragments de papyrus coptes. J’en ai retenu bon nombre pour les col- 
lections du Musée. 

M. N. de G. Davies a travaillé cette année encore dans |'intérét de 
l' Archeological Survey of Egypt: ila copié une partie des hypogées qui 
forment le groupe septentrional d’El-Amarna. M. Newberry, aidé d'un 
jeune ameéricain, M. Titus, a déblayé quelques tombes nouvelles & 
Cheikh Abd-el-Gournah, et repris exploration dun palais d’Aimé- 
rothés IIT dont les ruines avaient ¢té découvertes par M. Grébaut au 
sud de Médinet-Habou. Tl a mis an jour un certain nombre de salles, 
salle du tréne, salle d'audience, antichambres, chambres i: coucher, qui 
toutes contenaient des pavements peints de méme style que ceux du 
palais d’Aménothés [V A El-Amarna; des débris de murs, de eorniches 
et de plafonds permettront de reconstituer dans l'ensemble la décora- 
tion des parties détruites. Un peu plus loin, il a fonillé Tes maisons 
habitées par le personnel inférieur de la ville royale, celles surtout ot 
vivaient les émailleurs et Jes fondeurs: il a recueilli des résidus de 
fabrication et des morceaux de vases, mais le site, bouleversé depuis 
douze ans par les fouilleurs indigénes ne lui a rendu aucun de ces beaux 
objets en émail bleu qu'il espérait y rencontrer. 

L'Académie des sciences de Berlin a repris les recherches qu'elle 
avait instituées les années prévédentes dans le champ d’ Abmir. Comme 
WVhabitude M, Borchardt a dirigé les opérations, aidé cette fois du 
Dr. Rubensohn. Ils ont achevé de relever Je temple solaire du Pharaon 
Niousirri de la V* dynastic et ils ont attaqué sa pyramide royale: le 
Musée a eu pour sa part des dépouilles, une belle colonne de granit 4 
chapiteau en bouton de lotus, qui provient de Ja chapelle, ainsi que de 
belles figures de lions, et quelques cercueils curieux de basse époque. 
Le morceau le plus important est allé & Berlin: c'est un rouleau de 
papyrus contenant quitre cents vers environ en dialecte dorion d'un 
des plus célébres pottes lyriques de la Gréce Timothée, de qui Pauvre 
entiére était inconnue jusqu’h présent. 

A cété des savants, des amateurs ont entrepris des recherches 
sérieuses; Daninos Pacha & Atfih, & Téhnech, & Matarieh; lady William 
Cecil, en face d’Assouan, au pied de la Koubbét-el-Hania; MM. Mallard 
et Covington auprés des Pyramides de Gizeh. Les fouilles de Daninos 
Pacha ont peu produit; les autres an contraire ont été riches en 
résultats. Lady William Cecil, dirigée par M. Carter, a exploré d’abord 
une nécropole dige romain, situé 4 lest du Déir Amba Simaan, puis 
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elle a transporté son chantier au voisinage des tombes découvertes en 
1885-1886, et elle a fait connaitre un hypogée de la XVIIT* ou de Ja 
XIX Dynastic, décoré de peintures curicuses, Le rapport qu'elle m’a 
adressé sur ses opéritions paritra dans un prochain numéro des 
Annales. M. Mallard a ouvert une demi-douzaine de petits imastabas 
de la 1V° Dynastie et il en a tiré quelques statues d'assez bon style, 
dont le Musée a retenu les meilleures. Quant 4 M. Covington il est 
tombé da premier coup sur un jimmense mustaba, analogue pour In 
décoration extérieure an tombean de Neggudah, et ui doit appartenir, 
comme celui-ei aux temps archaiques de I'Egypte, Les concessions 
accondées & ces personnes ont provequé des réclamations dont l'éeho 
a retenti jusque dans le Comité d’Archéologie: i] a été proposé de 
repousser désorinais toutes Jex demandes de ee genre et de waceorder: 
les autorisations de fouiller qu'aux savants appuyés par leurs gou- 
vernements Ou envoyés en mission par des universités ou par des 
académies, Plusieurs, dont je suis, ont objecté que le service, ne 
pouvant défendre efiicacement tous les sites ayee les ressources 
restreintas dont il dispose, avait intérét 4 en permettre lexploitation 
aux personnes honorables qui acceptaient de travailler sous sa surveil- 
lance ct & ses conditions: si les travaux ainsi entrepris ne sont pas 
toujours menés d'une manitre aussi scientifique que les autres, du 
moins les résultats en sont eonnus et ils procarent au Musée beaucoup 
d'objets intéressants. En supprimant le droit’ de fonilles pour les 
amatears, ce ne sont point les sayants qui profiteront le plus souvent 
des localités réservées, ce seront les fouilleurs indigknes; des monuments 
préecieusx seront détruits ou dispersés sans profit pour la science que 
ew voudrait favoriser. La question ainsi posée n'a pas été résolue 
encore, mis en attendant qu'elle le soit, le Comité a décidé de wWaceorder 
ancine concession nouvelle aux amateurs, Ceax-lh seuls  pourront 
fouiller pendant Vhiver de 1902-1903, qui y avaient été autorisés ante- 
rieurement & la décision. 

Le service n’entreprend de fouilles proprement dites que lorsque les 
circonstances I'y contraignent, pour épuiser un site menacé par les 
voleurs et dont nul savant du dehors wa réchiné Ia concession, ou 
pour verifier le dire de quelque indigkne qui prétend connaitre quelque 
tombeau intact, Cest ainsi que sur les indications d’Ali Eifendi Habib, 
M. Quibell a fait ouvrir & Tell Roba une sépulture d’époque greeque, 
dont la momie portait tout un attirail de bijoux en or ou en argent 
doré s \ Koséir-el-Amarnah, Vinspecteur Mohammed Effendi Chaban 
a fonillé de méme, sur le rapport de M. Mitri Nusr, maitre d’école 
cople i Nazali Ganoub, une petite nécropole de la VIF Dynastic, Pros 
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de Matarich, Ahmed Bey Kamal, Conservateur adjoint du Musée, a 
déblayé une sorte de chapelle qu'un vertain Mohammed Tawél lui avait 
signalée, et qui s'est trouvé tre hypegée d'un Mnévis de Ramsés U1; 
le petit monument a été transporte au Musée pendant le mois de juillet, 
et if sera remonté dans un coin de jardin. Sauf ces eas et des cus 
analogues, le service s’est contenté, cette année de méme que les années 
précédentes, de consolider et de réparer les montments, 

Vai indiqué déja ce qui a été fait & Kom Ombo et i Edfou par 
M. Carter, an temple de Séti I" A Abydos par M. Quibell; notre 
activité s'est portés, comme dhabitude, sur trois points, & Sakkurah on 
nos travaux sont Huputés sur les fonds ordinsires de notre budget, & 
Karnak ct 4 Philae pour lesquelles ja Caisse de la Dette et le Ministére 
nous ont alloué des crédits spéciaux. A Sakkarah nous avons di conso- 
lider en plusieurs endroits les galeries du Sérapéum qyai menacaient de 
s'écrouler, et enlever quelques stéles de protection difficile que nous 
eraignions de yoir dérober par les voleurs; elles sont aujourd'hui en 
sfreté dans le Musée. J’ai, de plas, fait démonter un petit mastaba de 
ln TV® Dynastic, celui de Khouithatpon, qui a été vendu it M. Gockopp 
et donné par lui au Musée de Leyden. Toutefois, le gros de notre 
travail s'est concentré autour de la pyramide d’Ounas. Javais entrepris, 
dés 1899 de la déblayer complétement, partie pour vérifier certaines 
idées que javais au sujet des tombes royales de lépoque Memphite, 
mais surtout pour donner aux touristes qui visitent Sukkarah lidée 
complete de ce qu’étaient ces tombes. M. Barsanti a terminé cette 
aunée de déguyver le corps méme de Ja pyramide : il a de plas poussé 
fort loin le déblaiement de Ja chapelle et des propylées attachées & 

édifice. I a découvert, au cours de travail, plusieurs hypogées saites 
analogues & ceux des années précédentes, et qui out rendu le coutingent 
habituel de statuettes bleues et damulettes finéraires en or, en argent 
doré et en pierres fines. Toutefois la grande découverte de Vannée a 
été faite dans les galeries de lest. Javais été frappé, l'an dernier, de 
Vaspect archaique qu’elles présentaient et je m’étais demandé si elles 
n’avaient pas appartenu 4 quelque tombean plus ancien que les archi- 
tectes T'Ounas avaient réemployé: les reis Khalifa et Roubi, qui avaient 
regu la recommandation d'y recueillir soigneusement jusqu’an plus 
petit fragment de vase qu'ils rencontreraient, ont recucilli en effet des 
chapeaux de terre glaise identiques 4 ceux qne MM, Amélineau et 
Petrie ont trouvés & Abydos, et qui portent les noms de double de 
deux tres vieux rois, Ranihou et Hatpousaklumoui. L’époque archaique 
commence done i se manifester 4 Sakkarah comme dans Said, et if nows 
fuudra reprendre toutes les fouilles de Mariette dans le champ des 
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Pyramides, en cherchant les monuments  thinites qui lui avaient 
échappé. 

A Karnak, M. Legrain a continue la réfection des colonnes de la salle 
hypostyle et entrepris sur les indications que je lui avais données le 
déblaiement de Ja cour située au sud-est de la salle hypostyle, entre 
le mur extérienr du grand temple et le premier pylone de Thoutmosis 
Il, Les fondations des onze colonnes ont été refaites des premiers 
jours de janvier aux premiers jours d'ayril; elles ont subi l’éprenve 
de l'inondation, et dans la derniére semaine de décembre, M. Legrain 
& commencé le remontage des colonnes. Elles seront tomtes relevées 
jusqu’d la hauteur de six métres environ, aprés quoi lon arrétera le 
travail: il ne reprendra qu’h Vautomne de 1903, lorsque la crae étant 
passée nous aurons pu vérifier si elles ont conserve leur aplomb, D'autre 
part, le déblaiement de la cour a produit des résultats intéressants, la 
découverte d'une douzaine de colosses en granit rose parmi lesquels je 
signalerai celui dun Pharaon encore inconnu de la XTTI* Dynastie, un 
Ousirtasen TV, puis celle de blocs en caleaire couverts de sculptures 
superbes et provenant du temple de la XII’ Dynastie, ainsi que dun 
éditice d’Améndthés 1°; Thoutmosis IIT les avait employés comme 
remblais au temps ott il releva le sol de la cour, et, si les travaux de 
cette année-ci nous en rendent d'autres je me propose de rebatir dans 
un coin de Karnak lédifice auquel ils appurtenaient, je crains toutefois 
que beaucoup dentre eux n’aient été utilisés dans les fondations du 
pylone, auquel cas, ils seraient probablement perdus & jamais. Pour en 
finir avee ce qui coneerne Karnak, je rappellerai que le Ministére nous 
a ouvert un erédit de L,E. 165 8 Veifet de ferrer la route qui réunit 
la ville de Louxor aux ruines de Karnak. Ce travail, commencé en 
novembre sculement était mené i moitié dans les derniers jours de 
décembre: Ja chaussée en était achevée et bordée de trottoirs en pierre 
de la porte sud du temple de Khonson jusqu’’ la hauteur des cimetiores 
européens. Les dépenses imputées sur le compte Karnak de L.E, 2,000 
i la fin de décembre 1902 se repartissaient comme il suit : 


L&, Mill. 
Achat ot transport dle matériel 00. ee cee ne 952 BOD 
Déblaioments et restaurutions 00 0.0 1. ae ae SBL OBS 
Frais de déplacemonts.., 6. cee ese ore eee vee 9 TET 
Appointements dun contre-maitre européen... 4. 21 G00 
MMPOSOHONON a5) Ses ast asks ates ssa Dame Sanliae “BAe COOO 


Total ... 1. LAE. 1899 599 
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Les travaux de Philae, pour lesquels le Ministére nous avait ouvert un 
crédit de L.E. 2,454, ont été confiés 4 M. Barsanti qui avait déja dirigé 
les débluiements de Vile, il y a quelques années, Is ont di étre menés 
trés rapidement car en premier lieu la réfection des fondations confiée 
au D’ Ball a duré jusqu’en mai, et, pendant l'été, l’épidémie de cho- 
léra. ne m'a permis de rien faire avant le milieu d'octobre ; ils n’out été 
terminés que vers le 3 décembre, au moment oi une partie de Vile 
était déji sous l'eau. M. Barsanti «a démonté au sud le petit pavillon de 
Neéctanébo dont les colonnes étaient chancelantes, puis il l’a remonté en 
remettant & leur place antique les blocs épars sur le sol; il a compléré 
le petit temple d’Arsnoufis, nettoyé et rempli de ciment tous les joints 
de la magonnerie du portique et du grand temple, consolidé les corni- 
ches des pylones, rebati les propylées de la chapelle d'Hathor. L’en- 
semble de ces travaux a cofité LE. 674.366; sur les LE. 1,779,644 
qui existaient encore de notre crédit, 1,000 ont été utilisées provisoire- 
ment, ainsi que je l’ai dit, pour la consolidation du mur ouest il’ Edfou, 
les L.E, 779.644 restantes demeurent inscrites & notre compte en yue 
des réparations 4 faire lors du retrait des eaux. J'ai inspecté avee soin 
les édifices de Philae le 9 décembre, et j'ai pu constater que rien n’avait 
été négligé pour les mettre en état de résister 4 leur séjour prolongé 
dans le Nil. J'ai remarqaé que les bloes de gris, devenus complétement 
anhydres aprés dix-huit siécles d’exposition i lair sec, absorbaient leau 
avec une rapidité inquiétante: au mur ouest du portique occidental, 
elle avait pénétré par capillarité i plus de deux métres au-dessus du 
niveau du fleuve. Sur tout le parcours de lancien bras qui séparait le 
rocher du sud-est du double portique, le sol était déjk détrempé et 
senfongait sous le pied, menagant d’enliser le promeneur: on peut 
redouter que l'alluvion ne soit emportée rapidement, et que le kiosque 
de Trajan en souffre grandement. Toutefois on ne peut rien prévoir 
encore de ce qui se passera, et nous ne serons fixés sur les chances de 
durée des monuments qui couvraient Vile que |’été prochain, lorsque 
les ewux seront revenues & leur niveau habituel. 

Quelynes réparations ont été exécutées dans des localités moindres, 
i El-Amarna, 4 Mit-Rahin¢h of nous avons dit reconstruire l'abri de 
l'Abou'l-Hol & Médinet-Habou. Le plan de la nécropole thébaine 
marehé assez rapidement; M. Buraize « relevé et mis au net quatre 
fouilles Ja colline entiére de Cheikh Abd-el-Gournah, Notre dépense 
totale, abstraction faite de sommes consacrées sur allocation spéciale 4 
Karnak et & Philae, s'est répartie comune il suit, au § décembre, 
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La générosivé de quelques particuliers a permis 4 M, Carter d'exé- 
cuter dans la Vallée des Rois quelyues fouilles et quelques réparations 
supplémentaires, Une voite du tombeau de Séti 1" a été consolidée sur 
les indications et aux frais de M. Mond, Madame Goff a donné I’ argent 
nécessaire A débliyer et & clore le tombeau de Séti HL. Enfin des ouvriers 
payés par M. Théodore Davies ont fouillé l'un des ravins voisins de la 
toinbe de Séti it: il semble que nous soyons sur le point de retronver 
Phypogée de Thoutmdsis [V. Des objets ayant appartena au prince 
Maherpra, entre autres un coffre renfermant deux corselets en enir 
finement découpés, ont été trouvés 4 méme le sable, pendant. ces fonilles. 
J'ai lieu de eroire que M. Davies nous fournira cet hiver Ja somme 
nécessaire A terminer cette fouille. 


It. — Le Muske ev Les puptications pu Servior, 


Une moitié de lannée 1902 a été oceupée par le déménagement de 


Vancien Musée de Gizéh et par Je transport des collections dans les 
bitiments nouveaux de Kuasr-el-Nil. 
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L'opération avait té préparée de longue date et c'est ce qui explique 
qu'elle ait pu s'accomplir trés rapidement sans dommages sérieux, Des 
la fin de 1899 j'avais commandé au menuisier en chef du service, Mo- 
hammed Issa, de fabriquer cing cents caisses de différentes tuilles et 
J'avais fait acheter une centaine de cafas pour les poteries, ainsi que les 
quantités de coton, de copeaux et de toile nécessaires & l'emballage des 
objets. Dés qu'tm nombre suffisant de caisses fut prét, je fis revenir 
M. Barsanti de Sakkarah oit il était oceupé & deblayer la pyramide 
d’Ounas, et, le 7 Mai 1900, les travanx commencérent, I] avait été 
convenu qu'on fermerait progressivement les salles du premier étage 
qhe le public visitait le moins souvent; M. Barsanti, avee un seul far- 
rache, mit en caisse, les ostraea, les moutles, les modeéles (architecture, 
le mobilier, les statuettes funéraires. [| interrompit le 22 octobre 19() 
pour reprendre la direction des fouilles, puis, dans la seconde quinzaine 
de Mai 1901, i] revint présider aux préparatifs du déménagement. 
Tandis qu'un arinénien engagé au mois, M. Chachintz, mettait les cer- 
ceils des prétres d’Amon en état de supporter le voyage, et que 
M. Chatevin et quatre farraches enveloppaient cent vingt de ces cercueils 
puis enfermaient dans les caisses Ja plupart des petites stéles du moyen 
Empire, M. Barsanti, aidé de notre peintre M. Carlo Oropesa et d'un 
farrache, s’occupait suns relache des petits objets. Vers la fin de décem- 
bre cing cent dix huit caisses dtaiént prétes A partir, et il ne restait plus 
dans les galeries du premier étage que les objets qui devaient rester a 
(rizéh jusqu’aa dernier moment A Vintention des touristes, les petits 
bronzes, les scarabées, les émaux, les momies rovales: le 4 décembre, 
Je tis embarquer sur le chaland du Musée une centaine d’armoires, de 
Vitrines, les socles, et six jours plus tard, le 11 décembre, toutes les 
Vitrines des salles vides étaient arrivées en deux autres voyages au 
Musée nouveau, oii elles demeurent sous la garde de Mohammed effendi 
Dohéir, inspecteur de Galioubiéh-Menoufi¢h, qui fut appelé au Caire 
pour la eirconstance. Le mois de décembre 1901 et les deux premiéres 
semaines de janvier 1902 furent consacrées au numeérotage des salles 
et Ia mise en place du mobilier; & mon retour de la Haute Egypte, le 
3 février 1902, toutes les galeries orientales du premier ¢tage étaient 
prétes & recevoir les monuments. 

Tandis que les entrepreneurs achevaient de peindre les salles du 
rez-ile-chaussée, les derniéres ‘lispositions furent prises au palais de 
Gizéh pour procéder an transport. L’ Administration des Chemins de 
fer de l’Btat, qui nous a toujours aidé de son mieux, avait fini de poser 
les deux trongons de lignes ferrées qui rejoignaient aux yoies existantes, 
Gizéh et le Kasr-el-Nil et Ja jonction était faite entre les deux Musées ; 
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M. Barsanti construisit les denx échafandages en poutres destings 4 
Yembarquement des monuments lourds et i leur débarquement sur les 
wagons, installa 4 Gizéh une vyoie Decauville qui devait mener ces 
monuments jusque sous l'échafandage d’embarquement i Kasr-el-Nil 
et une autre vole Decanville qni, les prenant sous l'échafandage de 
débarquement devait les conduire 4 travers les vuleries jusqu’h leur 
place définitive. Vers le milieu de février, & titre ¢’essai je fis porter 
par ea en deux fois, 272 cercueils, puis, I'essai ayant réussi ih la satis- 
faction wénérale, le 9 mars je me résolus A lancer le premier conyoi de 
menus objets par la voie du fleave, et le Remorqueur N° 7, prété par le 
service technique du Ministére emmenit notre chaland i la remorque. 
J'ai expliqué dans le rapport de 1901 les mesures qui avaient. été prises 
pour assurer la sécurité des transports entre les points de départ et 
celui. d’arrivée, sous Ja responsabilité da Nazir Abmed Effendi, 
Chaoniche & Gizéh, et de Vinspecteur Mohammed Effendi Dohéir 4 
Kasr-el-Nil; elles se montrérent si effieaces que le Tl mars, en trois 
voyages Jes cing cent dix huit eaisses de menus objets qui avaient été 
préparées au cours des deux années précédentes étaient au premier étage 
du Musée nouveau, chacune d'elles dans la salle i lnquelle elle appar- 
tenait, au pied de armoire qu'elle devait remplir, Anssitét MM, Emile 
Brugsch Bey et Daressy, requrent ordre de se transporter au Musée 
nouveau et de procéder au déballage ; aidés de M, de Bissing pour 
les poteries, de M. Edgar pour les objets greco-romains, puis de M. Lacan 
et d'un de mes anciens ¢léves de Paris, M. Calame, qui était dle passage 
en Egypte, ils rangerent hitivement les objets dans les armoires, et dés 
les premiers jours Mavril, Vemmenagement était assez avaneé pour que 
toute cette partie de Védifice eit déji tournure de Musée, Dans Pinter- 
valle, le chaland avait fait cing voyages et aniené la fin des sarcophages 
en bois. une centaine de sthles de lancien Empire, plusieurs des statues 
d'Ousirtasen 1; le moment était venu utiliser la voie ferrée et Tatta- 
quer les grands monuments. 

Il aynit été convenu avec Administration des Chemins de fer qu'elle 
mettrait & notre disposition dix wagons et plateformes de tonnages au 
prix de 10 L. E. par wagon et par mois, plus L. E. 1.150 pour chaque 
voyage d'un wagon chargé, sous la condition toutefois que chaque train 
comprendrait ai moins cing wagers ; ces dix wagons eux-mémes serajent 
divisés en deux parts, cing seraient toujours en chargement i Gizéh et 
cing en déchargement & Kasr-el-Nil, Le premier train transportait 
quarante-huit sarcophages pesant un peu plus de cent tonnes; il fut mis 
en mouvement le avril, et iLarriva au Musée nouveau en moins de 
deux heures. Dix-huit autres trains le suivirent dud avril an 13 jrillet, 
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tandis que le chaland achevait d’emmener les monuments de moindre 
taille: le 29 mai les bureaux du service étaient transférés au Caire ; le 
13 juillet au soir, le Musée de Gizéh était vide et le tombeau de Mariette 
Pacha Jui-tnéme avait été prendre sa place dans les jardins du Musée 
nouveau; le I” soft, nons remettions le palais et le jardin aux mains 
du Mondir dle Gizéh, ne retenant que la partie des dépendances oft ceux 
des employes du service qui étaient logés continuent d’habiter encore 
par tolérance gracieuse du Ministére des Finanees. Le déménagement 
avait done daré un peu moins de cing mois, du 9 mars au 13 juillet, et 
lemmenagement avait marché paralllement au déménagement, Javaix 
tracé & Vavance un plan sommaire de chactune des salles du rez-de- 
chanssée ott la place des monuments les plus cousidérables était indiqueée; 
ce premier classement dit étre modifié plus d'une fois en cours d'exé- 
cution, mais il servit 4 triller les monuments au fur et k mesure qu'ils 
arrivaient et i en régler la distribution dans les salles. Tandis que 
MM. Bragsch Bey et Daressy avhevaient de mettre en ordre les cham- 
bres du premier étage, M. Barsanti remplissait celles du rez-de-chaussée 
et Cest griiee surtout A son habileté comme & son énergie que uous 
(evons d’avoir pu terminer si rapidement notre tache, On s’en représen- 
tera aisément la difficulté si l'on se rappelle que plusieurs des grosses 
stéles pesaient de douze A seize tonnes et qu’unecentaine au moins de nos 
moniments variaient de poids entre une et dix tonnes; la mise en place 
opérée, par les soins des réis Khalil et Fouli, il fallait habiller les socles 
ot peindre les bois, ee qui se fit sous les ordres du menuisier Mohammed 
fxs et ln peintre Oropesa. Dans le méme temps que les objets 
wrivaient, le catalogue sommeaire en était rédigé puis envoye d limpres- 
sion; grice A la complaisance de M. Chassinat, directeur de |‘ Institut 
frangais d’Archéologie, Vimpression put étre commencée sur plusieurs 
points 4 Ia fois et le tirage mené rapidement. Lorsyue je partis en 
vongé le 26 juillet, toutes les salles étaient classées & exception de la 
salle copte du rez-de-chaussée, pour Vordonnance de laquelle je laissais 
i M. Barsanti les instructions nécessaires, et il ne restait plus qu’h 
compléter la fabrication des armoires, la menuiserie et la peinture des 
socles, 

Les derniers travaux d'uménayement furent un peu ralentis par 
lépidémie, qui obliges le directeur par interim, M. Bragsch Bey, i 
diminuer le nombre des ouvriers ; malgré ce contre-temps, ils étaient 
terminés dans Ja premiére semaine de septembre, et dés te 15 du méme 
mois, les étrangers de passage nu Caire, étaient admis  visiter les 
collections, lorsqu’ils se présentaient pour le faire. Notre grande préoc- 
cupation, pendant tout le temps que les opérations durérent, avait été 





avoir presque toujours un Musée i montrer aux touristes, et nous 
avions tena quelques galeries de Gizéh ouvertes jusque dans la premidre 
quinzaine de juin ; entr'ouvrant les portes vers le 15 septembre, nous 
avions réussi & n’exclure les visiteurs que pendant les trois mois de 
année oit ils sont d'ordinaire le moins fréquents, La classification 
adoptée n'est en partie que provisoire, et il n'en pouvait 6tre autrement, 
données les circonstances, au moins pour ce qui concerne les salles du 
premier étage ; si nous avions essayé de classer & nouveat les milliers 
de menues amulettes qu’elles contiennent & mesure que nous les transpor- 
tions, i] en serait bientét résulté une confusion au milien de laquelle 
nous aurions risqué de ne plus nous reeonnaitre nous-mémes et d'égarer 
des objets précieux. Nous nons sommes done bornés & rétablir dans cet 
étage la méme classification ou peu s’en fant qui prévalait dans le Musée 
de Gizéh et qui lui était venue du vieux Musée de Bulag 3 nous y avons 
établi un grand dépot d'antiquités dot nous ferons sortir, je Vespére, un 
musée class¢ avee ordre dans les cing ou six années yui viendront, Au 
premier étage, la classification est plus réguliére et elle peut @tre consi- 
dérée comme définitive, sauf pour un petit uombre de statues que noms 
essaierons de mettre en meilleure lamiére. J’ajoute que grace 4 la pré- 
caution qui avait été prise d’emballer les piéces fragiles longtemps & 
l'avance, nous navons et qu'un nombre tres restreint Waecidents it 
déplorer ; une statuette en albatre, une stile de ancien Empire, et une 
demi-douzaine de vases en terre, ont été brisés, mis de telle fagon qu'on 
a pu les reconstituer en entier, Le seul fait vriiment regrettable s'est 
passé lorsque le déménagement était deja achevé dans les premiers jours 
du mois d'aott, Le grand naos en bois du roi Horon, provenant (le 
Dahchonr, avait dispara & ce moment sans qu'on eft pu savoir ce qu'il 
-était devenu ; on I's retrouvé, le 5 janvier 1903, en morceaux dissimalés 
derritre des cercneils de rebut, dans les sous-sols. M. Barsanti avait 
donné Pordre de Vy descendre en attendant qu'il lai trouvat ane place, 
et les ouvriers l'ayant brisé pendant le transport, ont essayé effacer les 
traces de leur maladresse. 

Liinauguration du Musée a eu lieu le 15 novembre, sous les auspices 
de S.A. le Khédive et en présence de toutes les notabilités du Caire. 
Le catalogue, ou plutit le guide nouveau, a pu étre distribué aux invites, 
et depuis lors le Musée a éré ouvert réguliérement ac pablie; depuis le 
i décembre, il ne ferme plus le lunli, mais le vendredi de chaque 
semaine, et cela, d la demande de nos employés musulmans que lobli- 
gation d'étre & leur poste le vendredi génait dans lexervice de leur 
religion. Il est difficile de dire, dds maintenant, tous les avantages et tous 
les inconvénients de I’édifice nouveau. Les lignes intériewtres en sont 
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fort belles presque partout, et les monuments y sont fort & Vaise; on 
peut éyaluer qu’an train dont marchent les acquisitions, les salles ne 
seront pas pleines avant quarante ou cinquante ans, D’autre part, le 
systéme d'éclairage est défectueux et devra étre réformé promptement, 
si l'on veut éviter que l'exebs de chaleur et de lumiére n’endommage 
ou méme ne détruise nombre des monuments pendant les mois d’été ; 
il nest pas certain non plus que les toits soient 4 l’épreuve de l'eau et 
les pluies meédiocres que nous avons eues pendant les derniers jours de 
décembre 1902 ont filtré dans quelques salles de l'étage supérieur. En- 
fin, la surveillance y est assez difficile, contrairement & ce que l'on avait 
prévu dabord, et vérification faite sur les lieux, le Comité d’ Archéologie 
adi réclamer une augmentation du nombre des gardiens que le Minis- 
tére des Finances a ratifiée sur le champ, nous accordant & cet effet un 
crédit supplémentaire de LE, 90 ; depuis le I® septembre, le personnel 
des farraches a été porté de soixante-cing 4 quatre-vingt cing. Il sera 
facile de remédier & la plupart de ces défauts et de ceux que nous deé- 
couvrirons certainement encore, & mesure que nous connaitrons mieux 
le Musée. Les dépendances ne sont pas achevées complétement ; le 
bitiment réservé aux soldats de Ja police ainsi qu’d nos veilleurs de nuit 
ne nous a pas été livré encore non plus que Jes magasins ni les ateliers, 
et la maison du Seerétariat commence seulement & sortir de terre. Tous 
hos services ne seront installés détinitivement que vers la fin de 1903, 

Une somme de LE, 8,500 nous avait été réseryée pour faire face 
aux Frais du déménagement. Nous avons essayé de ue pas la dépasser 
et Nous y serions parvenus probablement si certaines dépenses ne nous 
avaient été imputées qui auraient di étre supportées par d'autres ser- 
vices : c’est ainsi qu'il nous a fallu payer l'équipement et la solde du 
détachement de police du Caire & qui le soin est revenu de surveiller le 
Musée nouveau, tandis que la police de Gizéh, la seule dont le paiement 
fit assuré par le budget, continuait de garder la partie da Musée qui 
était encore & Gizéh. J'ajouterai que, malgré que la somme de L.E.8,500 
nous fit allouée pour le déménagement seul, nous nous sommes arran- 
ues pour qu'elle soffit aussi A laménagement des salles pour lesqnelles 
nous nuvions pas ile mobilier, Nous avons di en effet fabriquer de 
mars A décembre 1902 une quautité considérable de socles, d’armoires, 
de vitrines nouvelles, qu'il a fallu ensuite peindre, garnir d’étoffe et de 
verre; hous ayons dit enfin, disposer et clore un certain nombre de 
piéees pour abriter provisoirement les conservateurs du Musée, le nazir, 
les farraches, les bureaux de l'adininistration des antiquités, Nous 
avons utilisé A cet effet beaucoup de portes vitrées et de glaces que 
nous avions emportées du palais de Gizéh avee l'autorisation da Minis- 
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ttre des Finances, puis, quand Je transport a été terminé les poutres 
de nos échafaudages et les traverses sur lesquelles nous avions établi 
dans le Musée de Kasr-el-Nil les rails de notre voie Decanville; nous 
avons été obligés pourtant d’acheter des quantités considérables de 
bois et de verres épais. [l m’est impossible de donner ici pour le to- 
ment le détail de nos dépenses, l'Administration des Chemins de fer 
ne nous ayant pas encore réclamé le solde de son compte, qui peut 
sélever 4 environ L.E. 1,000 ; si, comme je le prévois, nous dépassons 
notre erédit, ce sera d'une somme qui ne saurait @tre inférienre i 
L.E. 200 et qui ne s‘élévera pas probablement au dessus de L.E. 500. 

Tandis que ce travail s‘accomplissait, les publications du Musée ne 
ralentissaient point: /es Annales du Service achevaient leur troisiéme 
année d’existence et les volumes du Grand Catalogue se suceédaient 
rapidement, Nous avons pu faire paraitre successivement les deux 
volumes de M. Daressy sur les fouilles faites dans la Vallée des Rois de 
ISOS 1 1899, le volume de M. de Bissing, sur les vases en faience du 
Musée, le tome 1° du Catalogue des stéles du moyen Empire par 
MM. Lange et Schesffer : les volumes de M. Edgur sur les moules grees 
et de M. Daressy sur les inscriptions magiques sont acheyés et auraient 
para sila gréve de Marseille n’avait pas arrété l'envoi des planches que 
nous sommes obligés de faire exécuter en Europe. L'impression de 
plusieurs autres parties du Catalogue est fort avancée ; nous aurons 
Vici quelques semaines le tome TV du Catalogue des stéles du moyen 
Empire par MM. Lange et Scheeffer, ainsi que le tome 1* du Catalogue 
des cercueils et sarcophages en bois de l'ancien Empire par M. Lacan, et 
peut-@tre le tome I" des sareophages des grands prétres d’'Amon par 
M. Chassinat, D'antre part nous avons & impression le tome TT des 
stéles du moyen Empire par MM. Lange et Schueffer, le Catal wite des 
vases en pierre dure par M, de Bissing, celui des poteries grecques par 
M. Edgar, celui des monuments coptes et byzantins par M. Straygowski, 
celui des sttles hiéroglyphiques d’époque grecque et romaine par Ahmed 
Bey Kamal, celui des papyrus grees par MM. Grenfell et Hunt, dont les 
uns pourront étre publiés cette année, les autres l'année qui suivra, 
Enfin nous avons en préparation le Catalogue des stéles du nouvel 
Empire et de l’époque Saite, par M. Lacau, celui des vases en terre et 
des bijoux, par M. de Bissing, celui des statues et statuettes de divinités 
par M. Daressy, celui des tables d’offrandes par M, Ahmed Bey Kamal, 
celui des sarcophages en pierre des ¢poques saite et greoque par M. Mas- 
pero; de plus, usant de In faculté que le Comité d'Archéologie a bien 
voulu m’accorder d'engager pour quelques mois les égyptologues étran- 
gers de passage en Egypte, j'ai chargé M. Newberry de rédiger le 
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Catalogue des searabées et des statuettes funéraires, M. Spiegelberg de 
compiler celui des stéles et des papyrus démotiques, Le travail du Grand 
Catalogue est done en pleine activité. J'ai, pour faire face aux dépenses 
(impression et de rédaction, les economies que fai pu réaliser sur la 
somme de 2,000 L.E. que Ia Caisse de la Dette veut bien m’allouer 
chaque année, et que la Comptabilité a bien voulu me permettre de 
reporter d’un exercice sur autre, Ces économies consistent du reliquat 
des fonds votés en 1897 pour lu confection du Catalogue, ainsi que des 
800 L. E. qui darement libres chaque année par la suppression de trois 
des cing membres qui composaient le Comité de réedaction a Vorigine : 
jui pa de Ja sorte assurer jusqu’d ce jour limpression rapide du Cata- 
logue sans demander de nouveaux sacrifices au trésor égyptien. L’adjone- 
tion & ce comité des fonetionnaires du Musée tels que MM. Daressy et 
Ahmed Bey Kamal qui ne recoivent aucune rénumération, et des 
égyptolognes de passage qui ne tonchent chacun que deux ou trois 
mois de traitement, m’a permis de maintenir et méme (augmenter ha 
rapidité de Veutreprise ; autant qu'il in’est permis d’en juger, les deux 
tiers environ de nos collections sont eatalogués et nous pouvons prévoir 
le moment oi: Ia rédaction, sinon V'impression du Grand Catalogue set, 
terminée complétement, Les membres permanents ont été cette anmee-ei 
comme Van dernier, MM. de Bissing, Edgar et Lacau. 

Malgré les difficultés que présente toujours limpression d'ouvragys 
dont lauteur est absent, nous avons réussi 4 avancer Timpression des 
deux volumes du Cutalogue vénéral des monuments de "Egypte dont 
le manuscrit nous avait été laisse par M. de Morgan. Le premier fascicule 
a tome [de Kom Ombo a pare en décembre 1902 et le second est en 
honne yoie. Le second volume de Dahchour ne marche pas aussi vite 
que je le soubaiterais, et dix feuilles senlement en sont imprimeées ; 
jespére que Je progrés sera plas considérable en 1903. Les frais sont 
imputés sur le fond de Chak/s comme ceux de toutes les publications 
ordinaires du service, 

Enfin Mabondance des monuments nouveaux ma décidé & préparer 
un second volume du Musée Eyyptien. Une quinzaine de planches sont 
imprimées déji ou sont & Vimpression, ct les parties du texte qui leur 
correspondent me seront remises prochinement par les auteurs ; je 
compte qu'une livraison de ce tome deuxitme pourra paraitre cette année. 


Assounn, le 17 Janvier 1008, 


G. MASPERO 
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REPORT ON AGRICULTURAL RAILWAY LINES. 


Cairo, 15th May 1908. 
Sim Wreriam Garstty, K.C_M.G., 
Under Secretary of State, 
Ministry of Public Works, 


Sik, 
| have the honour to submit my report on the maintenance and Lines 
workings of the Agricultural Light Railways for 1902. Serine the 
year. 


During the last year the kilometrage or mileage has only been 
increased by an additional 60 kilometres or 37 4 miles, viz:—thirty- 
nine kilometres (39) in the Fayoum Province, and twenty-one kilo- 
metres (21) in Gharbieh. 

Two other short sections were under construction, but not completed, 
ane to connect up two sections in Gharbieh, the other in Charkieh toe 
the Stone Quarries. 

This shows a falling off in construction as compared with previous 
years (see table below) but does not imply a diminished prosperity : 
it is simply a pause to enable the Companies to more fully equip the 
lines in order to meet the demands upon them. The work bas far 
exceeded their expectations and they must add to their rolling stock 
to meet the increase of passengers and goods. This is specially noti- 
ceable in Lower Egypt where the lines are more fully connected up. 
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Since the beginning of the present year applications for new Apptications 
extensions amounting to over 500 kiloms. or 312 miles have been priori 
made. 

These applications are principally for lines in Lower Egypt, in the 
Province of Menufieh. But all three Companies have been asked to 
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extend. This is due to the general appreciation of the lines in sections 
through which they run as is shown by the large increase of passengers 
and goods, and to connect up more fully their systems. 


The passengers carried by the three Companies during 1901 were 
3,991,419 and during 1902 4,368,884, an increase of nearly half a 
million, a very good showing considering the epidemic of cholera that 
was prevalent during the last half of the year. Details of numbers 
of passengers carried, receipts, ete., are shown in Table No. 1. 


Each of the Companies show an increase in their goods receipts 
which may be considered yery satisfactory as the cotton crop was 
short as compared to that of the previous year. The traffic in building 
tnaterials in all the provinces has much inereased and largely added 
to the receipts of the Companies: it is satisfactory to note the demand 
for these goods, as it shows a prosperous condition of the people and 
the country. Table No. 2 attached shows the receipts from goods, 
expenditure, etc. 


The roadbeds are generally good. The rolling stock throughout is 
good, but not sufficient for the demand upon it in all districts during 
the busy season. This shortage is realized, and more engines with 
greater hauling power and more spacious carriages and trucks with 
larger diameter of wheels are to be supplied, and these new consign- 
ments will be used in the districts where the traffic is heaviest, and 
the old and smaller stock will be pushed out on to new sections and 
to places where the traffie will be lighter. The compartment system 
is practically used throughout, but there are a few carriages of the 
corridor type: they are not suitable on the narrow gauge railways 
where economy of space has to be considered, 


Trains run well within the speed allowed by the Concession, viz; - 
30 kiloms. per hour, and the service generally is quite fast enough, 
except perhaps in the case of the Mansourah and Matarieh Co., wher 


there is a metre yauye, A faster service might be advantageous on 
their main line run from Mansourah to Matarich. : 


Great difficulty has been experienced in arranving suitable time 
tables, the chief trouble being to give passenvers a good service, and 
at the same time to lift goods promptly. Most of the trains up to 
the present have been mixed, and both passengers and goods are moved 
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together. This will rectify itself in the near future: with the increase 
of traffic separate goods trains will have to be more generally run ; 
they are now working in several of the provinces, It is quite evident 
that a fast service with mixed trains cannot look after the goods 
traffic, and a very slow time table to enable them to lift goods 
promptly would not satisfy the travelling public. Further than this, 
they must connect as near as possible with the Government trains, and 
it taust also be remembered that owing to the busy season in winter 
a different time table is required. 


There are at present only three level crossings with the Government Level 
lines, and of these only two are being used, one at Benha and the other °°" 
oo the Rahmanieh line behind Damanhour. The level crossing at Edwa 
has been suppressed and a subway made, and at Kotour the Light 
Railway Company cannot practically work their crossing and it is not 
used. This reduees the number of level crossings to two instead of 
four as last year. As to the existing level crossings and those likely 
to he asked for in the futare, it is my opinion they should be allowed 
under certain proper restrictions, and that each case should be considered 
on its own merits. Some points to consider would be:— 


(#) The position of the crossing relative to the Government Station ; 
if near, the crossing can be ander the control of the Station Master. 

(+) The difficulty of going under or over the Government line for 
the Light Railways with regard to expense, practicability, ete. 

(c) The extent of traffic on the Government line in question ; the 
Government reserving the right at any time in case of increased traftic 
to suppress the crossing or ask for a subway or overbridge. 


The Matarieh-Mansourah Company and the Fayonm Light Railway tetephonesand 
Co, have very good systems of telephones throughout. The Egyptian "@"""* 
Delta Co. has a partial system of telegraphs over all the most important 
sections. They added 55 kilometres to their lines during the year and 
dismantled an unimportant section in the Eastern Province from Belbeis 
to Minet El Gambr, a distance of 25 kilometres, making a net inerease 
of 30 kilometres or 184 miles, with 75 kilometres or 46] miles now 
being laid, When this is completed there will still remain 300 kilo- 
metres to lay to give the Company an entire telegraphic connection, but 
in these parts the traffic is light and few trains are ran, so that there 
is no immediate need for it, 
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Through booking is allowed the Companies with the State Railways, 
and joint stations and transhipping platforms at certain points to 
facilitate the transport of crops and merchandise and to generally fulfil 
the purpose of usefulness to the trunk Jines to act as feeders to them. 
These connections do give in theory what is required, but in practice 
the results are not always satisfactory and a great deal of traffic is lost 
to the Government and Light Lines owing to the delays experienced 
in the transport of the goods at the joint stations, Consigners use the 
railways in order to secure quick delivery even at a greater cost, but if 
they find that owing to delays their goods can yo as fast by water and 
for less money, the canals and river get the business the railways 
should have. The delays doubtless occur through non co-operation. 
If opposition is to be shown, it should be before the joint stations are 
allowed, and not afterwards, They should be worked as a connected 
up system with break of gaugeand not in opposition one to the other. 


No accidents to passengers have been reported, althoagh several of 
the employes of the Companies have been killed owing to carelessness 
on their own part, but no claims have been established against the 
Companies for damages owing to neglect or faulty construction of the 
lines: from time to time there have been derailments reported, and they 
have been due to neglect on the part of the pointsmen at sidings, but no 
more serious results than delay to passengers haye happened. The 
points, as on all railways, being a weakness are especially so on agri- 
cultural lines, as the light materials used on the permanent way require 
constant attention with repairs and renewals, There are few points 
or switehes now on any of the systems that are not manned, and at 
stations where sidings have been placed and they are not often used, 
the points are securely locked, and can only be opened by train’s staff 
as required. 


The Egyptian Delta Light Railway Co. has been experimenting 
with the fares in the Eastern Provinee by reducing their prices for 


part of the year, but without good results and have now reverted to 
the old fares as previously used. 


The Mamsourah-Matarieh Co. has made no chanye in its fares. 

The Fayoum Company reduced its fares, bat found that the change 
Was not profitable, and they now propose to try some experiments. 
From experience gained on these lines as well #8 those of the Egyptian 
Railway, it would seem that a rate of ubout 1.5 milliemes per kilometre 
is the most profitable for the third class passengers’ traffic, provided 


a 


the station to station charge does not exceed five milliemes except 
for distances over 7 kilometres. As regards first class trattic, about 
double to third rate appears to be the most advantageous if no second 
class accommodation is provided. 


The Light Railway Commission is now revising the goods tariffs Goods turise 


of the Companies. 


The Delta Co. have during the last year still further reduced their Working 
ratio of working expenses to 61.46% as against 72% of the gross ah pasar Race 
receipts for the previous year. Se ee 

The Mansonrah-Matarieh expenses and their ratio to their gross 
receipts were 55.52%, about the same as for 1901, which were 557. 

While the Fayoum Company are working their system at 92.5% of 
their gross receipts. 

The working expenses of the Companies are shown in Table II as 

compared to their gross receipts. None of the Companies seem to be 
over-staffed, and including the Managing Staff, District Engineers and 
Trattie officers, and all monthly paid men employed, there are about 5 
nen for every two kilometres, Coal at 7 shillings per ton less than it 
was in 1901 does not appear to have reduced the working expenses. 
Two of the Companies have expended abont the same as last year. 
The Fayoum Company has increased its expenditure from £E. 71-4 to 
£.E.78 per kilometre per annum. The latter Company's figures were 
considered very low last year, and no doubt as stated, they will be 
increased still further during the current year with increase of kilo- 
metrage and traffic more will be required for maintenance and working 
of the lines. 


The sabakh and broken pottery from the earth koms is not procured gatokn. 
as easily for the fellaheen or the Light Railway Companies as it should 
he. Difficulty is experienced by the Railway Companies to get per- 
mission to lay lines into some of the koms, and it is almost. impossible 
to get the sabakh at all without lines into the koms, as the roads for 
carts, ¢te., are generally very had. The result is that in the Fayoum 
the fellaheen just in the vicinity do get some but the Province gene- 
rally is not supplied, and it is only those who can afford to pay for 
loading first into carts, hauling several kilometres and then transferring 
into Light Railway trucks that are able to get it, Very low rates are 
quoted by the Railway Companies for the transport of this sabakh, 
and I should say the only solution would be to allow the Light 
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Railway Companies to lay their lines to any of the koms that the 
Government do not wish to preserve. This would give a fair distri- 
bution of a fertilizer and stop the unfair advantage which is now 
enjoyed by certain Europeans. The Light Railway Companies might 
be made responsible for the preservation of any antiquities found or the 
lines of any oll city foundation, and act as a check over the many 
that do work in the koms in a small way. The broken pottery found 
at the koms has been put at an almost prohibitory price as was the 
case last year, und there is no sign of its moving. There is much 
material in these ol) sites that is unfit for sabakh, and it appears 
to ne that a good use to put it to would be to take this clay for 
filling in the many stagnant pools that are so numerous near the 
stations and villages: this would be « beneficial measure for all 
concerned, as the pools are a serious menace to the public health. This 
work could be profitably undertaken by all the Railway Companies. 


The Delta Light Railway Company with their large system of 
lines may be considered thoroughly organised though their sections 
are not connected up in all the provinces, but further connections are 
now being allowed the Company, which should greatly help them, and 
with the consignments of rolling stock ordered and with that which 
has been recently received, it will soon be a well equipped system, 

The lines are rapidly developing outlying sections and the increase 
of traffic both in passengers and goods is most satisfactory, To cope 
with the traffic in some sections separate goods trains are regularly 
run, The Company has done a lot of good work in filling in some 
of the stagnant pools near villages, but there still remains much to be 
lone, for which permission has not yet been obtained from the Govern- 
ment. A new traffic in stone from Abou-Zaabal quarries, Charkieh 
Province, promises to be a most profitable undertaking. There seem 
to have been no special factors in the receipts from passengers or 
goods for 1902 that cannot be counted on for this year, and we may 
safely look for continued and increased prosperity. 


The maintenance 
of their lines is improving and the running good, except were they 
have followed too closely the canals and winding roads, as in the East 


Province. The work of surveying is now being pushed on to enable 


this Company to start some of their new extensions and to further 
connect up their lines, 


The Mansourah-Maturieh Co. with only a short line and braneh are 


Matarieh Light a fully equipped and well maintained system throughout. Though 
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heavily handicapped having their lines parallelled so closely with navi- 
gable canals, they are opening up waste lands, which are developing 
very fast: the traffic in building materials is good, and the passenger 
traffie is excellent. 


The Fayoum Company is also a very well equipped line. Road beds Bayou Light 
5 ‘ : pots ‘ Iway Co, 
an rolling stock are very good. Their receipts are steadily increasing 
chiefly due to the very rapid development of the outlying districts, and 
the large traffic in building materials including the output of a very 
good lime stone from quarries recently being opened up. 

The sabakh traffic has been very much hampered by not having a 
siding into the kom, but this has now been granted the Company and 
will no doubt very much increase receipts. In this Province still a lot 
of work is being done by camels and donkeys, much more than in other 
provinces, and it does unquestionably affect the receipts of the Com- 
pany. The experiments with tariffs now being tried will no doubt 
largely overcome this competition, The Company has asked for 
several short extensions to connect up their system better, and to 
change their alignment on one branch. 

In closing I may state that ull these Companies are working satis- 
factorily although there is some improvement to be made before they 
can he considered entirely efficient. They are undoubtedly doing a 
great work by developing waste lands and giving the agriculturalist 
better markets. A matter of importance is the necessity in future for 
the Companies to order engines with greater hauling’ power, otherwise 
they may prove to be inadequate for the work they will have to do. 

The Delta Light Railway Company has already foreseen this, and 
are ordering in accordance with it. 

The Mansourah-Matarieh Company have sufficient hauling power 
for any increase likely to come, while the same precautions as those 
taken by the Delta Company must be observed in the Fayoum Province 
for further orders for their engines, 


I have the honour to be, Sir, 
Your Obedient Servant, 


JAMES A. GUNN. 
Inspector and Secretary Light Railway Commission, 
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REPORT ON THE GIZA ZOOLOGICAL GARDENS FOR 1902. 


1. STAFF. 


— 


1 Director — 1 Assistant Director — 
21 Keepers — 40 Gardeners — 18 Watchmen labourers, ete. 


The staff consisted in all, of eighty-one men on monthly pay; also a varying 
number, up to thirty, labourers on daily pay. 


Il. VISITORS. 


The number of visitors as compared with previous years is shown in the 
following table s— 












6,956 


February ... «.. «.. 5,928 6331 
BROKE Stes es” ony] css 5,090 7,699 
RENIN cs cose 40s 4,701 4.437 
May 6.388 3.571 
SY Do Sant ee 2,249 3,250 
Pile cs siz te sek 2241 2973 


1,697 
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Ml, ALPHABETICAL LIST OF DONORS, AND THEIR DONATIONS — 


DURING 1902. 


H.H. Tue Kueprve. 
1 Bandar Monkey, Muacacus rhesus... 
3 Cireassian goats, Capra hireus var, 





Anas, Mr. Y., Gezira. 
1 Guinea Fowl, Nimida ptilorhyncha.... 0... 


Aumep Bey Racvuen, Judge, Beni Suef. 


1 Broh Monkey, Macacus nemestrinus y.. 0... 


1 Bandar Monkey, Mavaeus rheme... ... 


Aumep Fuap Errennt, Giza. 


1 Grivet Monkey, Cereupitherus sahans.., 0. oe 


Anmep Sanity, Giza. 
1 Mongoose, erpestes ichneumon ... 


Aumep Zext Pasna, H. E., a.v.c., Cairo, 
1 Kra Monkey, Macaeus cynomolgus 


Asin Bry Bankr, Sacmkonagnast, scaepiaplie 
1 Waran Lizard, Varanus griseus . 


oe wee 


AyGio-Supanrese GOVERNMENT. 
2 Leopards, Felis pardus .. 0... 


Ayruoxy, Mx. H. M., Ministry of Finance. 
1 Stone-Curlow, Edicnemus erepitans ... 


Barr Aumep, Embabeh, 
1 Mongoose, Herpestes tchneumon 


Brrrer, Dr. H., Sanitary Department 


1 Grivet Monkey, Cercopitheons sabens... 


tee tee 


nee we aoe 


oon tH 





ay Ye 


Brewrrt Bey, Mmarat A. (Lt. Col. 60th Rifles), 
Mudir, Gezira Madiria, Sudan. 
1 Waterbuck, Cobus defassa 20.0 6. cee cee eee eee DA st Dunne, 


Bocuos Nusar Pasua, H. E., Cairo. 
1 Gazelle, Gazella dorcas ... 6.00 eee ee eevee ee Lith June, 


Bonnam Carter, Mr. E., Legal Secretary, Sudan 
Civil Service. 
2 Spurred Tortoises, Testude culorata 0... we Mth Aug. 


Brancu, Mr. J, A. E,, v-n.c.v.s., Cairo. 
1 Little Owl, Athene glaua  . ee cee cee ee ee th Joly. 


Briscs, Lr. Con., G. E., Commanding 3rd Batt. 
7th Fusiliers. 
1 Gazelle, Gazelle doreas ...0 2. cee vee eee eee ee th Oct. 


Butier, Mr. A. L., F.z.s., M.8.0.U., Sudan Game 
Preservation Dept. 
1 Hagles Aquila ap. incert 2.0 ccc sce see ee eee one 28th May- 
1 Sudanese Goat, Capra hirous var... 3.0 2 se. oe 2st Tune. 
1 Marabou Stork, Leptoptilus erumeniferws ... ... ... 2nd Nov. 


Burier Bey, Kamakay, J. H., E. A., Kordofan. 
® Thana Fotis dao.ss 6c2 icc saw lets che? toes tose’ ass) ADR Ang, 


Cvsarn Ext Hag., Brwmasut, Ei. A., Asswin. 
1 Porcupine, Hystrix cristata 2.2 cee see wee cee ose 2th April. 


Canter, Mr. Howarp, Inspector of Antiquities, Luxor. 
1 River-Turtle, Urionye trimnguis . cee ee ee 6th Any. 


Curny Bry, A., Director of the National Printing 


Department. 
1 Ring-tailed Lemur, Lemur catta 0 ce eee cee eee 17th Mary, 


Curistiay, Miss Isopen, Cairo. 
2 White Rats, Afus decumanus var... ce cee eee nee LSth April. 


ee 


Cocorpan, Monsiz0rG., Minister Plenipotentiary of France. 

1 Jerhoa, Diyus jaculus 2... sec cca ave sve ne aes 

1 Partridge, Cacahis chukar ...0 21. ses sen sew ave a Maem 
Curtis, Miss Frorencr, Bulac. 

2 Laughing Doves, Turtur visorius... 0 4. oe oe Oth Ang. 


Date, Mr. Aurrep, Mansfira. 


1 Kra Monkey, Macacus cynomolgus ss Ist April. 


Davinsoy, Mr. H. A., Bank of Egypt, Khartoum. 


1 Wan Ram, Oris aries var... ., sss cas) Sev -2E8t Tune; 


Drtia Sarria, Countess, Cairo. 
1 Gazelle, Gazella doreas ... 0... cee en cue nee eee 28th March. 


Drier, Dr. O., Cairo. 
1 Egyptian Weasel, Putorivg africanus... 4... .. 30th dune. 


Dixex, Miss Onrve T., Port-Said. 

1 Gazelle, Gazelle arabica eae: as “see, wae a0 

1 Fennec Fox, Canis cerdo ...0 ee as sce aes ban Mar. 
Dixon Bey, F. Sasten, .at.z.s., Port-Said 

1 Egyptian Vulture, Neophron perenopterute. sc. 19th duly. 


Drury, Brusasar W. B., E. A., late R. N. 


1 Barshone Jackal, Canis sp.incert.cc oc. ce ace Lith Dee: 


Feu, Brisas H.L.H., E.A., late RLN, 


2 Shoehills, Baleeniceps ree oc cee ese sae ccs ace, DRE May. 


Frowren, Mus. 8. S., Giza. 


1 Pochaird, Fuigula ferini.. ede fees) sic: Suse Voss) cas: AGRA TOG; 
1 Zorilla, Ietonyar libyoa son tee ose 22nd Feh, 


Frowers, Miss Rosauim §., Giza. 


1 Rabbit, Leyes eumioulus... ccc cee sce cece ae 27th Sept. 


Frower, Carr. 8.S., Giza. 


1 Snake, Psammophis sibilans ... ve ten vee eee Dt Janz 
1 Egyptian Weasel, Putoriusajricanus ... ... ... -+ 27th Feb. 
| Crocodile, Crocodilus nilotions Ae) sede Wee 28th May. 

7 Hedgehogs, Erinaceus auritus See. enh. weal bea sf 15th Ang. 
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Addenda. 


Gatrrzenstety, Herr Jacques, Cairo. 
1 Palm Civet-Ost, Paradowurus hermaphroditus .. 


Gaxstin, Str Wiiwtam, E., G.c.atc., Cairo. 
L River-Turtle, Trionyr trivnguis ... 


(FIANACLIS, Monsteur Nestor, Cairo, 
2 Gazelles, Gazella arabica 


Haywes, Boreasut H.E., ELA. race. 
1 Leopard, Aelia pardus ... 


Hongsoy, Brusasut H., E.A., LOth Lincolnshire Regt. 
1 Addux, Addax nasomarntatus... 


vee 


Innes Bey, Da. Wanrer, 28.0,0., Kasr-el-Aini. 
2 Fennee Foxes, Canis cerdo ... 


“+ 


Jackson, Bistpasnt E.S., B.A. (Capt., Welch Rext.), 


2 Spur-winged Plovers, Hoplopterus spinosux 


Jackson Pasua, Lewa H. W., c.n., (Colonel, late 
Gordon Highlanders) Mudir of Dongol. 
3 Baboons, Cynocephalus anubis —... 
2 Seeretary Birds, Serpentarins reptilivarns ... 
2 Spur-winged Geese, Pleetropterns rueppelli 


Kamen-eL-Din Pasua, H. H. Proce, Giza. 
1 Bugle, Aguila ap. tneert nn. ek vi, ‘ee 
Lanaury, Mr. Jouy, Irrigation Service, P. W.D. 
1 Egyptian Hare, Lepus sp. ... sire!) ava aes 
Ligcwrensreis, H.$.H. Paixce Heyry, Vienna. 
2 Oribi, Ourchia montana... oe see 
1 White Oryx, Orye lenvorye ... 


va one oe 


ote o-* ore ee 


Loar, Mr. W. L. S., ¥.z.8., s.8.0.0., Cumnor Place, 
near Oxford. 
1 Leopard Tortoise, Yestudo pardalia ... se 


=a. wee ee 


Sist Dec. 
fith Mareh. 
Ist Oot, 
28th May. 
24th April. 
21st Aug. 


1th | tly, 


ao | 28th May. 
-» 4th Beb, 
ose thd uly, 


Aig): jt June, 


- 


28th May. 





Lotso, Mr. C.N., Wadi Halfa. 


1 Marabou Stork, Leptoptilus erumeniferus ... se so. 2hth April. 


Macennaor, Mr. J., 6 Rue Cherif Pasha, Alexandria. 


1 Fennec Fox, Caniscerda ... o ae ves any ane | 


Manimous Bry, N., Cairo, 


1 Grivet Monkey, Cercopithecus saburax 0... tee) “shy 8 


Marsu, Mason F,0., and Officers of Mounted 
Tufantry, Abbassiyeh. 


1 Von Henglin’s Gazelle, Guzellu tilonura ok pera 


McKennet Bry, Miranar A. pe S., ELA. (Lt, Col. 
79th Highlanders) Mudir of Berber. 
1 White Oryx, Ory leweorye wc ce as 


Mrppreros, Ma. G. B., Sudan Government Steamers. 


22nd May. 


1 Roan Antelope, Hippotragus equinus... 6. ce ce 2st June. 
Moons, Mn. C. H. Birksry, Zeitoun, 
2 Flamingoes, Phanicopterns rosens 0 ce ce ane Sth Feb, 
Moran Err. Saprk, Yuzpasm, E.A., Camel Corps, ; 
Kordofan. 
3 Lions, Felis loo,.. .. : ae bee . 1Wth Aug. 
O'Connett. Bry, Kaimakam J. R., ELA, ( Major, 
Shropshire Light Infantry.) 
1 Kudu, Strepsiveros hudu... fol eel (eV4 ete we 2st Jone 
Putrrs Bry, Karaka P. R., B.A., (Major, Dorset- 
shire Regt.), 
2 Servals, Pélis serval... 6. ce. cee cs a, eae wr ¥ke 28th Muy. 
1 Wau Ram, Ovis aries var 2. 0k. Se 24st June. 
Quipett, Mr. Epwanp, Inspector of Antiquities, Giza, 
1 Eagle Owl, Bubo ap. Sth June, 
m4 
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Roserts, Cor. Serer. A,, Rifle Brigade, attached E.A. 
1 Red Monkey, Cercopithecus patas.., ... ... s,s. 28th May. 


Statin Pasua, Lewa Sm Repowrg voy, K.0.M.G., 
o.B., ELA, ; 
I Shoohill, Baleniceps rer ee, 2th May, 


Stamm, Here Curistian, Giza. 
2 Young trees, Bauhinia sp. AA HAE D 
Ta OM ey | a ( 4th March. 
Several Sweet Brier Roses, Hosa rubiginose .. 


Sruart, Mr. M, A, Vicriers, Survey Dept., P. W. D, 
2 Hey’s Partridges, Ammoperdi« heyi oo. ee With aly. 


Taomson, Carr. W, M., 72nd Seaforth Highlanders. 
1 Red Monkey, Cercopitherus patas... 0.0 6. ee) 0th May, 


Witkinson Bey, Mrracat E. B., B.A. (Major, 10th 
Lincolnshire Regt. ). 
Eifponens, Dette lee 4c; eee aes. ans sve, sre ove cove, MD Any, 


Wiitraus, Mr. W. K., Irrigation Service, P.W. D. 
L Jncksl, Canixunthus 2.00 see nee cen vee eee nee Bed Duly. 


Wiscate Pasua, H. E. Ferm Sir F. Reoiarn, 
K.C.B., K.C.M.G., D.S.0., A.D.c., Sirdar B.A, and 
Governor General of the Sudan. 
1 Nuer Ox, Bos tmdicus var. ase see eee ee vee QL st Junie, 


Thanks are also due to the following Foreign Institutions for presenting 
copies of their publications — 


Europe. 
1. Bale —Zoologischer Garten in Basel, 
Gorrramp HagMany, Director. 


2, Dublin—Royal Zoological Society of Treland. 
D. J. CoxsrseyaM, 7.8.5, 0.902,5., Secretary. 


i, Hague.—Koninklyk Zotlogiselt Botanisch Genootschap. 
D. N. Drerz, Directeur. 





dee ae a 
a tiie ' as; nti: Sw 
4, Singapore.—Raffles Museum. Cue 


M. Heturea, Acting Curator, see 


5. Taiping —Perak Museum, 
L.. Wray, Fz. Carator. 


6, Trivandrum —Trivandrom Museum and Pablie Gardens, 
Travancore, 
H. 8. Frratson, rans. v2.8, Director. i 


Australasia. 
7, Adelaide—South Australian Zoological and : 
Soviety, 
Aurren CO, Mrxcnis, Director. 





8. Melbourne.—Zoological and Acclimatisation Society of Vietoria, 
A. A. C. Le Sovip, conzs., Director, 


9%. Sydney.—New Sonth Wales Zoological Society. / 
W. H. Carterr, rs, v.28, ete, Secretary, 


America, 


1, New York—New York Zoological Sovivty, 
W. T, Horwapay, catzs,, Director. 


11. Washington. —Smithsonian Institution. 
S. P. Lananey, Secretary. 





National Zoological Park. 
Frayk Baxenr, Superintendent, 
ae 
re 
<<" 
a ae 
-& 6 - 
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IV. BUILDINGS. 


———_— 


The building and repairing which lms been loite during 102 includes + 


i) Tropical House, comimences! in April, 1902, completed and ovetpied in 
December, 1902, 

This building comprises two double entrances with two swing doors to 
avoid draughts, one hall 10 metres (82 feet 10 inches) long by 3 metres wide 
Linterior dimensions] for the animals, cages, a furnace room and keepers 
room, Tt is warmed by seven radiators and cost, Including fittings, £E.701, 


(ii) Bears’ House.—This buildine was overhauled and repainted; the exterior 
cies were strengthened, and the interior ones partially rebuilt and altered to 
Hive shelter to the animals from sun and wind. The cost was €E.179 Those 
two items (7) and (ii) were paid for out of the balance of the Public Debt Com- 


mission's grant after paying for the Hlephant and Lion Houses built in 1900-1901, 


(iii) Small Cages in the Lion House, constructed by the gardens staff 
for the Serval, Caracal, and Civet Cats, ete, 


(iv) Small Cages outside the Lion House.—TWo havo the Carnivora as 
wuch as possible in one pairt of the gardens, the Jungle Cat's Cave was moved 
here and two cages built for Foxes. 


(y) The Larder, designedand constracted hy the garden stuff was built near 
the Lion House, to avoid mnecessury conveyance of raw meat about the gardens. 

This building was very much needed, 2 so far there had been no snituble place 
for keeping meat, 


(yi) Selamlik Paddocks.—hrow of these four paddocks were reconstructed 
to show the animals off to greater advantage by means of lightor fenees and 
Planting of shrubs, 


(vii) Poreupines’ Cages.—Two new cages were erected (near the one mady 
in 101) for Snilan Poreupines, These (like the other new cages for small mane 
tls) have theirs floors raised 2 feet 9 inches off the ground. This is found 
to keep the animals in better health and they are at a convenient height for 
visitors to see them, 


sae 


(viii) Poultry Run jn four parts, built ont of old material, placed in the 
south-east corner of the Haremlik Garden. 


30 








=. 4 


(ix) Western Paddocks.—I'our new paddocks were added to the south, 
to accommodate the deer whose quarters in the Central Paddocks — were 
required for the new Antelopes. 


(x) Central Paddocks.—The former Deer Paddocks were slightly altered 
to ageommodate the Kudu, Waterbnek, ete. a 


(xi) Birds of Prey Cages.—A jari of the garden, “Ceylon Corner,” 
previously closed to the public and which for many years had been used a= 
stables and wood-yard was tidied up, grass lawns and paths made, and the three 
old kiosks were turned into large cages suitable for the Secretary Birds, 
Ragles, ete. 


(xii) Monkey House (See Reports for 1899. 1900 and 1901.)—This honse 
is ino very had condition, and extremely draughty, ae 

Attempts to make the roof water-tight have proved unavailing. The 
monkeys freqaently break out of the old cages, and much of the earpenter’s time 
is oeenpied in repairing these breakages. 7 


(xiii) Garden Seats.—Many of the old ones were repainted, those in the 
Lion House repaired, 48 new chairs bought, and three new benches and two large 
round seats made in the gardens. 


(xiv) Pavements in Haremlik Garden.—The work of repairing the marble 
and = mosaie-work pavements, commenced in April 1901, was continued, and 
all the more important paths put in order, 


(xv) Paths, Haremlik Garden —The very worn and uneven tlagstones, 
which paved the muin roads, have been replaced by sanded paths; the greater 
comfort in walking is much appreciated by visitors, 

Selamlik enrden—Several new paths were made. 


(xvi) Labels.—The number of labels with names of animale in Enylish and. 
Arabie was largely added to. 


(xvii) Stag.—The lifesize metal stag erected on the north wall of the 
Haremlik Gardens during the reizn of Ismail Pasha was found to be 
gradually heeling over, and in danger of falling during high winds, it was 
therefore lowered to the ground and placed in the north-west corner of the 
Selamlik Garden. as 
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V. ANIMALS. 


—_ 


(i) Number of Animals alive in Gardens. 





6th Oct., | 6th Oct., | 6th Oot., | 6th Oct., 


1898 1899 
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(ii) The following birds observed wild in the gardens during 102, can be 
added to the list of forty-five species given in the Report for 1901, 

1, Blue-throated Warbler, Cyanecula suecioa. 

%, Roller or “ Blue Jay,” Coraciae garrula. 

4, Turtle-Dove, Turtur aurvitus, 

4. Rock-Dove, Columba livia, 

5. Little Egret, Ardea garcette. 

6. Spoonbill, Platalea leucorodic. 

7, Coot. Fulica atra. , 
A daily list of the wild birds observed in the gardens has been kept up. 


Only four snakes were seen in the gardens during the year, all small and 
harmless ; they were:— one Eryr jaculus, ane Tarhophis obtnana and two: 
Zamenis florulentus Fs 


(iii) Registered additions to the Menagerie -— 






Acyuired by presentation ... 

oe purchase... 
Bred in the gardens... 
Received on deposit... 


Obtained in exchange... ...  .. y 
Patel! fo sec 338. 
- ‘7 — g. 


Of the additions during 1902 the following should be specially mentioned :— 

The Addax presented by Bimbashi Hodgson, 24th April, 

The White Oryx presented by MeKerrell Bey, 24th April. 

The Baetrian Camel purchased, 15th May. 

The Von Henglin’s Gazelle presented by the Officers of Mounted 
Infantry, 22nd May. : 

The Anthear deposited 28th May. . ; 

Tho Seeretary Birds presented by Jackson Pasha, 0.n., 28th May. 

The Shoe-bills presented by Slatin Pasha, K.card.. cn. and Bimbashi Fell, 
28th May. } 

The Great Nuer Ox presented by HE. the Sirdar, 2ist Jame 

The White Oryx and two Ovibi presented by Prince Heury Lies: 
stenstein, 21st June. - 

The Waterback presented by Blewitt Bey, 21st June, 

The Roan Antelope presented by Mr, Middleton, 2ist June. 

The Kudu presented by O'Connell Bey, 21st June, 

The three Giraffes, deposited 21st June. 


i 


«~~ 
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Nore on rae Saorsite, on WHare-neanen Srork, Baleniveps rex. 


Two individuals were porehased by the Zoological Society of London in April, 
1860 (V. P.Z.S8., 1860, p. 243) from Mr. John Petherick, then A. B. M. Consul 
for the Sudan, who had obtained them in the Sudan, having hatehed them 
from eggs “procured from the Raik negroes...... atu considerable distance 
from Gaba Shambyl”; these two were the survivors “out of six Baleniceps 
shipped at Khartoum, but perhaps out of a score partially reared” (Vy op. cit. 
pp. 195-199). These were the first specimens of this most extraordinary bird 
ever brought alive ont of the Sudan, and, as far as is known, no others haye 
heen till the three, now living in the Giza Zoological Gardens, were brought 
down forty-two years later. 

In the autumn of 1901, Col. W.S. Sparkes, cana. brought a live Bale- 
niceps from the Bahr-cl-Ghazal to Khartoum, where it is still living in the 
Governor General's Palace garden. This is the only other specimen known to 
be living in euptivity. 

The three birds now at Giza presented by Slatin Pasha and Bimbashi Fell 
were obtained by the donors from the Bahr-el-Djur, in the Bahr-el-Ghazal 
provinee of the Sudan, and were kindly looked after .by Mr. A. L. Butler, Supe- 
rintendent, Sudan Game Preservation Department, till handed over to the Giza 
Zoologica! Gardens keepers at Khartoum, 15th May, 1102. 


During 1902 the staff of the Giza Zoological Gardens were entrusted with 
bringing ninety live animals from the Sudan to Giza, including specimens 
for H. H. the Khedive, and certain forcign Zoological Gardens. These animals 
were :— 


1 Anthear, Oryeteropus athiopicus, 
18 Smaller Mammals. 


1) Lions. 


4 Leopards. 5 Secretary Birds. 

7 Cheetahs, 3 Shochills. 

+ Giraffes. 17 Storks, Cranes, Greese, ete. 
11 Antelopes. 7 Tortoises. 

2 Nuer Cattle. 1 Crocodile. 


Out of the ninety animals eighty-vizht reached Gizu in safety. The only 
accidents on the journey were the loss of a fine young male Roun Antelope 
and a Grey Crane, whieh had both been purchased in Khartoum for the Giza 
Zoological Gardens and which both died suddenly near Berber on an excep- 
tionally hot day in May. 

The animals sent on from Egypt to the London, Dublin, Calcutta and Pre- 
toriu Zoological Gardens all reached their destinations safely, exeept the 
Anthear, whieh died at Marseilles, en route to London, 
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(iv) Animals bred and reared in the Gardens:— 








Black Lemur, Lemur macace... 0 ae ee see 
Dusky Lemur, Lemur fuseue... sec cae nee one 
Snckal, Comsewnthes... <.0 sos vee- cen: cove 
Spotted Deer, Cervus amis 1.0 ues 
Sambar, Cereus unieolor... 0. see cee eee 
Joreas Gazelle, Gazella dorate ...0 oa 
Aorel Gazelle, Guezella wxemmerringi . 
Angora Goat, Capra hirens i... sce cee eae 
Bornean-Egyptian Goat, Capre hircus. 1. oe 
x, Capra nubione Gneluding hybrids) 2... 
 Heidljaz Sheep, Ories ariex steatopyge 2 we 
Arui Wild Sheep, Ovis lerria... ... 454 tyes 






Cockutee), Calopsitlacus nove-hollandiv 

Muscovy Duck, Catrina mosehata... 00 6. 4 
Laughing Dove, Jiertwr risorive 2. ... 
Palm Dove, Turtuy senegalensis... ... 
Central African Dove, Turtur anbiquus 
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Also many Guinea Pigs, Rabbits, Domestic Poultry, ete, 


(¥) Registered departures from the Menagerie ;— 








Sent away from the gardens, for vurious 






Tituraen i er eee ii bint bee SS 
sayy red (mostly sinut mrcds },... - 
Killed bs wild foxes, cats, mle oy . 
Aceidental deaths from animpls injuring 
emselyes, or eachother ... 2... 
Deaths From nataral eanses .., A 
Totad <<) B39 
— b 


: The only important deaths during 1902 were: the lion “Gon,” the oldest 
inhabitant of the menagerie, on the Gth February, lie had been in feeble health 
for several years and his death eame as a relief to the Giza Zoological Garden 
Direction, and a young female Roan Antelope which accidentally broke its 
left fomur and had therefore to he killed, 








The number of deaths in each month was :— 


January... 
February 
Mareh... 

Ayril 

May 

Jane 

duly 

Angust ... 
September 
October ay ies’ 
November... ss. 


December 


Total . 
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IX. AQUARIUM, 
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The Aquarium at Gezira was opened to the public in November, 1002, It is 
administered by the Tanzim Service. P. W. D., but the care of the tanks, fish 
and water plants is entrusted to the Zoological Gardens. There are twenty-four 
large wall tanks, supplied with partially filtered Nile water. 

The following kinds of Nile fish are on exhibition, and are all doing well; 
several of these it is believed have not previously been induced to live and feed 
under conditions of captivity. 


I. 


so 


il. 


12. 
13, 
4. 


16. 


17. 
1s, 


20. 


Family Mormyrids, 
Marcusenius isidoni 
(Fnathonemus sp... 
Mormyrus hannume 


Family Characinidw. 
Hydrocyon forskalii 
Hitrocyon brevis 2... 
Alestes kotschyi... ae 
Alestes sp. she 


Family Cyprinidre. 


. Labeo nilotieus? 2. 


Laheo horie? ... 


. Barbus bynnt ic sc. ee 


Barbus ap... wee 


Family Siluride. 
Clarias lazeva 
Eutropius sp... 
Schilbe mystus? 


Biswi talns ne 


Clarotes sp. see aes 
Synodontis schall ... 


Malapterurus electricus... 


Family Morenidwe. 


. Anguilla culgaris? 


Family Serranide. 


Lates niloticus on. see 


oe 


Anoomn. 


Abn boas. 


Kell-l-Bahr. 


Wri. 
Sader Amar. 


Berbis. 
Libees. 
Bynni. 


Armoot. 


Schil Baver. 
Bayad. 

Abu Rinlli. 
Sehall, 
Raa-Ard. 


Taban samak, 


Tshr. 


Family Cichlida. 
21. Tilapia nilotioa 6. sic ese sae nee eee Bolt, 


Family Tetrodontide. 
29, Tetrodon fiaka occ ieee ee nee ee Faahnka, 


Mr, G. A. Boulenger, ¥.n.s.. British Museum, und Mr, W, L. 8. Lont, 
Inspector of Nile Fish, kindly gave assistance in determining the seientifie 
names of the above fish, 

Besides the Nile Fish <pecimens of varieties of Grold-fish Carassius 
auratus are also exhibited, 
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UPSTREAM ELEVATION. 
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New Heap Lock & REGULATOR 
OF ISMAILIA CANAL AT SHUBRA. 
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